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RtSUNlKN. 

Este es iin estuclio solire l;i tiixonomia, /oo^cn^I ai ia. poli- 
morlismo \ cli\ersi(lad zoari.il dv las F.umas I’a^ilicas de 
Brvdzoa ton eiifasis en las lot mas ausiraks »)nentalcs. FJ 
numeio total de Br\ozoa niaiinos tlnlenos aliaiiza a 2(i7 
especies, (|ue se dislribii\en en 1 9 del orden ( aein>sto>n.i- 
la. 4(Mlel orden (ivciosioniala \ 202 del orden (iheilosto- 
mata. Fntre estas se liallan las 24 espeties \ iin noinbre 
iuievns((Lie se des( riben atjui. Zoogeogi.dk amentc la tan- 
na briozooldgit a thilena puede disti ibiiii se en Lis tnatro 
proviiuias signientes: MagallanK.i (42"S — ab“!^()'S). (4ii- 
lena ( 1 S”S - 42'’S). Juan Fernandez (!k‘V’:^S’S- 7f)‘’r)2*\V) 
Isla de Fastua (27“07-S; HMr22AV). 

'Faxoniknitamente, en el Pacilko suroriem.il se en- 
cuentran proporcionalniente poto representad.is las la- 
milias Reteporidae, \bttatkellidae. Adeonidae \ St i up<»- 
cellariidae, \ t ompletamente ausentes Kurvstoniellidae, 
FiUhyrisellidae, (ainesebarellinidae, Futh\ roididae, \ 
Parnuilariidae. 

Fn todo el ot eano Pacilko mas la Antartit a \ la t uenta 
del Artko, el polimorllsmo v la divcrsidad zoari.il de los 
('heilostomata alcanzan los mavores valores en el lado 
occidental clesde la Ant.irtica a las Filipmas \ los \alores 
mas bajos aparecen en el lado oriental desdc la legibn 
magallanica al Artito, L<> mismo .ipaiece < uando se toin- 
paran estos parametros calculados para las launas lerci.i- 
lias de Br\ozoa de Argentina. Niieva Zel.india \ Sud.iiis- 
iralia. 

Sobre la base de qiie la alta diversidad zoarial de toda la 
briozoolauna y el alto polimortismo tie los ( Jieilostomata 
indican especies de seleccion K, los valoies proport ion.il- 
mente mastiresdeestosparametrosde las launasde Br\o- 
zoa de las plataltirmas continentales del Pat ilko ot t iden- 
tal desde la Antartica a las Pilipinas, estarian renejando 
una hisioria de amhientes mas preclecibles. FI Pacilko 
oriental, poi el contrario, con valores mas bajos i ellejan.i, 
al menos para la costa chilena sudamericana. una gran 
variabilidad de las condiciones ambieiitales en el largo 
plazo, lasque realmenie se hicieron presenie durante una 
gran parte del Terciario. 

'Departamento de Zoologia. Fbiiversidad de Com op- 
tion (‘asilla 2407, Concepcion, Chile. 

♦('contribution presented to the "Setond International 


ABSTRACr 

1 his is a study on the taxtinomy, zoogeography, 
polymorphism anti zoarial diversity ol the Patific 
Bryozoan Faunas with emphasis on the austral eastern 
lorms. The total number ol the ('.hilean marine Bryozoa 
now reaches to 2(i7 species comprehending 19 
(kenostomata. 4B (AclostiMiiata and 202 ('.heilt)stomata. 
These inclutle twenty foui ney\ species and a neyv name 
being described heio. Zoogoographkally the (diilean 
Bryozoan Fauna can be deudetl into loin provinces, 
namely: Magellanic (42"S-56"30’S); Chilean (18‘^S-42“S); 
Juan Fernandez (33^’38’S; 75^52’W) and Easier Island 
(27‘’07’S; I09‘^22’VV). 

Taxonomically, in the Eastern South Pacific the 
families Reteporidae, Vitiaticellidae, Adeonidae and 
Scrupocellariidae are proportionally poorly represented, 
whereas the Eurystomellidae, Eiiihyrisellidae, 
(amescharellinidae, Fulhyroididae and Parmulariidae 
are altogether absent. 

In the yvhole Pacific Ocean plus the Antarctic and the 
Artie basin, the (dieilostomata polymorphism and the 
zoarial diversity attain the highest values in the yvestern 
side from the Antarctic to the Philippines and the loyvesi 
ones in the eastern side Irom the Magellanic region to the 
Artie, the same reveals when comparing these parameters 
calculated for the Tertiary Bryozoan Faunas Irom 
Argentine, Neyv Zealand and South Australia. 

On the basis that high zoarial diversity and high 
Cheilo.stomaia polymorphism values indicate more 
K-selected bryozoan species, then the proportionally 
higher values of these parameters in the Western Pacific 
shelves bryozoan launas Irom the Antarctic to the 
Philippines, would rellec t a history of more predictable 
environments. The Eastern Pacific, on the contrary, yvith 
lower values yvould rellect at least lor the South-american 
(liilean coast, a great variability ol the envii (inmental 
conditions, which yvere really present during a large part 
ol the Tertiary. 

Key Words: Bryozoa, Taxonomy. Zoogeography. Zoaiial 
Diversity, Pacific Basin. 


Symposium on Marine Biogeogiaphy .incl F\»>lution in 
the Pacific”. Sydney, Australia, 5-17 July, 1982. 


IN TRODUCnON 

Obtaining general views m a global scale, both 
in time and space, has been the aim ot several 
contributions during the last decades in the 
evolutive, paleontological, Z(^ogeographical, 
botanical and ecological fields (Durham, 
1979; Fleming, 1979; Grant-Mackie, 1979; 
Heck and McCoi, 1979, Knox, 1979 and 
Kiibanin, 1980). Whithin the brvozoan Held, 
Schopl (1973) considers the bryozoan colony 
as the unit in which the natural selection 
operates producing the polymorphs such as 
the avicularia and vibracularia. Schopl 
applied this view lo compare polar and 
tropical faunas, sh(3wing that the 
polymorphism ol the C3ieilostomata 
significative!)' varies between them. In his 
discussion, he puts together the evolutive 
environmental forces governing the evolution 
of bryozoan species and the possibility to 
characterize brycDzoan a.ssemblages from 
diferent areas of the world. Extending this 
view, Moyano (197,^^) compares Antarctit, 
Arctic and Indo-Pacifu brvozoan faunas and 
characterizes them according to their global 
polymorphism values. More recentlv, Moyano 
(1978, 1982) further extendes this perspective 
to the bryozoan zoarial l\pes, measuring 
zoarial diversity of polar, temperate and 
tropical bryozoan launas. In addition, the 
combined analysis ol the polymorphism plus 
the zoarial diversity of both recent and fossil 
bryozoan launas would reflect present and 
past environmental conditions modeling 
them. I his latter approach was pioneerly 
developed and applied to fossil brvozoan 
faunas of the Australia region (Stach, 1936, 
1938). 

Global fossil (Ross, 1978) or recent (Schopf, 
Fisher Sc Smith, 1978; Schopf, 1979) 
zoogeographical schemes, using the Bryozoa 
as the unique or principal group have been 
recently developed. A more local scheme has 
defined the Magellanic Bryozoan Region 
(Moyano, 1982). Schopf et al. predicted 32 
faunal provinces of the world’s continental 
shelves using Bryozoa, Pelecypoda, 
Foraminiferida and Coral faunas. In this 
scheme, the South Pacific — from the Equator 
to the Ross Sea — embraces part of the 
Malayan, Antarctic, Falkland and Mexican 
provinces, and the whole extension of the 


East-Australian, Tasmanian, New Zealand, 
and Chilean provinces. 

The bryozoan faunistic knowledge of the 
Southern Ocean started at the very 
beginning of the Nineteenth Century . Species 
collected in the Magellanic region were first 
published by Quoy Gaimard (1824) and 
d’Orbigny (1841-1847); many others 
gathered in the Australian seas. South 
Atlantic, South Pacific and Indian Oceans 
appeared in Busk’s Catalogues of the marine 
Polyzoa in the ct)llections of the British 
Museum (1852, 1854). T he collections made 
by the Challenger (Busk, 1881, 1884, 1886; 
Waters, 1888) and by the vessels of several 
other European Expeditions to the Southern 
Seas (Ridley, 1881; Calvet, 1904, 1909; 
Jullien, 1888; Waters, 1904, 1905; Kluge, 
1914; Thornely, 1924; Livingstone, 1928; 
Borg, 1926; Hastings, 1943; Borg, 1944) 
greatly enriched the knowledge of the 
Magellanic, Subantarctic and Antarctic 
Bryozoa. 

In the Australian area, the contributions by 
MacGillivray (1887, 1895); Waters (1881- 
1906); Maplestone (1899-1909) Hamilton 
(1898) and more recently Harmer 
(1915-1957); Marcus (1922); Livingstone 
(1927-1929); Stach (1936-1938); Hastings 
(1932); Brown (1952-1956); Silen (1954) and 
Powell (1967), give a rather sound know ledge 
of this area. 

I he South Pacific Tertiary Bryozoa are 
well known in the Australian area 
(MacGillivray, 1895; Waters, 1881, 1882; 
Brown, 1952), but comparatively poorly 
known in the South-American area where the 
Tertiary Patagonian Bryozoa studied by Canu 
(1904, 1908, 191 1) need to be reevaluated in 
the light of modern taxonomy. On the other 
hand, the Antarctic Tertiary Bryozoa are 
practically unknow n although being necessary 
for correlations and comparisons of both 
recent and fossil South-Pacific Bryozoan 
Faunas. 

Genera! compiling and comparative work 
have been done in the last decades (Hastings, 
1943; Brown, 1952; Rogick, 1965; Pt)well, 
1967; Androsova, 19(>8, 1972; Viviani, 19(>9; 
Moyano, 1975, 1978, 1982) generating a 
partial perspective of the South-Pacific 
bryozoans, principally focused not only on the 


4 


Antartic and Siibaiitarctic regions, but alscj on 
the New Zealand area. Thus, the complete 
perspective of the whole South-Pacific region 
including the many archipelagos in its 
vastness is far from being reached. 


A contribution to that perspective 
— making emphasis on the Chilean Bryozoan 
Fauna — using the polymorphism and the 
zoarial and zoogeographical parameters 
outlined above, is the aim of this w(^rk. 


MATERIALS AND METHODS 


fhe information used in this work has been 
obtained from: a. old and recent works of the 
Australian area sent to the author by Dr. 
Robin Wass of the Universty of Sydney; b. 
data derived from Viviani's 1969 and 1977 
publications, and from Moyano 1982; c. 
additional material collected aUmg the 
Chilean coasts. 

A. The Samples 

I'he studied samples have the features 
indicated hereinafter and were collected at: 

\. Easter Island (27^^07'S: 109"22’W): 1934, 
coral blades bearing zoaria in their dorsal side; 
collected by Dr. Ottmar Wilhelm G. at 76 m 
depth; 1972, intertidal material on algae and 
small stones collected by the author. 

2. Juan Fernandez Archipelago (33‘'38’S; 
78”58AV): 1964, top ol a guyot off Mas a 
Tierra island at 220-280 m depth; collectors 
H.I. Moyano and E. Alarcon; 1966, intertidal 
collection made at Mas a 4 ierra island by A. 
Angulo; 1967, a diving collection at 2-5 m 
ciepth in Cumberland Bay, Mas a Tierra 
island, made by G. Sanhueza. 

3. Caldera (27"03’S; 70‘’30AV): 1982, scallop 

shells bearing species unrecorded at that area; 
presented to the author by Mariana 

Rodriguez. 

4. Coquimho (29’’53’S; 7r49AV): 1964, 

shells and stones collected in the intertidal 
zone by the author. 

5. Los Modes (32’92’S; 71"27AV): 1980, 

stones with several cheilostomatous Bryozoa, 
obtained by diving at 8-10 m depth under a 
Lessonia sp. “forest”; collector Eduardo 
Villouta. 

6. Algari'obo (33’*2LS; 7P’4rW): 1982, 

stones collected at 8-12 m depth by diving; 
presented to the author by C. Villalba. 


7. Off Funta Nugurue (35’MO’S; 72”50AV): 
1980, large stones collected by trawl at 350 m 
depth by A. Rivera and A. Wendt; presented 
to the author by the collectors. 

8. Colunno (36"32’S; 72‘’56'W): 198 1 ; a large 
stone collected at 8 m de))th by diving; 
presented to the author by Jacqueline 
Fernandez, 

9. Reque Cove (36"45’S; 73‘4 fW): 1982, 
rock pieces collected between 10-25 m depth 
by diving; presented to the author by C. 
Villalba and J. Fernandez. 

l0.Oy/'Lc^^w(37‘^37'S; 73‘WW): 1979, seve- 
ral zoaria collected at 600 m depth by mem- 
bers of the Department of Oceanology, Uni- 
versity of Concepcion, Chile. 

11. MeUnka (43”54’S; 73‘’45’W): 1980, 

subtidal stones covered by crustose stony algae 
and Bryozoa, collected and presented by E. 
Bay-Schmith and C. Werlinger. 

12. IFOP 01 Expedition: 1964, 

oceanographical and biological expedition 
unciertaken from Coquimbo (29‘'35’S; 
7f49’W) to Chiloe island and Juan 
Fernandez Archipelago. The studied samples 
came from Valparaiso to Concepcion, and 
from 37 m to more than 200 m depth. Fhe 
samples collected by trawl and Petersen 0. 1 m‘^ 
grab sampler consist of small stones covered 
by Bryozoa, solitary corals, ascidiae and 
foraminifera. This expedition was sponsored 
by the Instituto de Fomento Pesquero and the 
C4nlean Navy; and the samples collected by 
the author, T. Antezana and E. Alarcon. 

B, SySI EMA I ICS 

The systematic account includes all the 
presently known species from Arica (18”29’S; 
70*9 9’W) to Diego Ramirez islands (56^*30’S; 
68‘H5’W) the ones from Juan Fernandez 


5 


ishinds and those from Easter island. For eac h 
new species only a short diagnosis will be given 
which includes the type numbers. The type 
material will be deposited in the Miiseo 
Zcjologico of the Universidad de Concepcion, 
Chile (MZUC). 

In Fable I, species indicated bv a generic 
name followed by “sp. n. X'iviani" correspond 
to those appeared in a Doctor Rerum Natiu ae 
Thesis. As thev are recogni/ed as good 
taxonomical entities, and usetul loi 
zoogeographical purposes, they will be cited 
as such to avoid nomnia nuda problems. 

C. PorvMokrHisM and Zoarial Di\ lksi in 

The polymorphism ol Cheilostomata was 
evaluated following Schopf (1973) and 
Moyano (1975, 1978). This procedure has 
been also utilized regarding the 
polymorphism ol the d ertiarv Brvozoan 
Faunas from Argentina, South Australia and 
New Zealand. When speaking ol 
polymorphism in general percentages lor a 
given area, no distinctions have been made 
among vibracularia and a\ icularia. 

1 he calculations of the zoarial diversity 
were made following Movano, 1978. When a 
species shows more than one zoarial Idnn, the 
most frecjnent one is computed. 1 he same 
criterion has been used in evaluating the 
Tertiary Bryozoan Faunas from Australia, 
New Zealand and South America. The zoarial 
diversitv values of the Australian recent 


Victorian Bryozoa are only approxitnated 
owing to the dttbious cu incotnplete 
descriptions of the zoarial form in manv 
species ol that area. 

D. Z()()c.k()(;raphv 

The zoogeographical affinity ol the Bryo/oa 
along the C.hilean coast was evaluated using 
the Kulczinsky-2 index, following Sibouet 
(1979), Monniot (1979) and Moyano (1982). 
The Cdiilean South-American shelf was 
arbitrarily divided into segments ol four 
latitudinal degrees each, except CTllO from 
d6‘’S to 52‘’S. Juan Fernandez arc hipelagoand 
Faster island were considered as one unit 
each. Two sources of species were evaluated 
bv the Kulczinsky-2 index: 1 . Vivian i’s Chilean 
littoral Ectoprocta which includes 52 species, 
mostly collected in the intertidal zone from 
Arica (18‘'59’S) to Quellcui in the 

southernmost part cjf Chiloe island (43‘’08’S), 
and 2. Table 1 which contains 2(i7 species 
inhabiting the continental shelf trom Arica to 
Diego Ramirez islands plus those ol Juan 
Fernandez and Easter islands. 

In Table I, species marked* come from 
beyond 200 m depth. 1 he number ol 
“Magellanic” species appearing in Fable I is 
smaller than that included in a previous work, 
(Moyatio, 1 982) because were onU cotisidered 
those collected inside Chilean waters and not 
those present in the Patagonian shell between 
Fierra del Fuego and the Falkland islands. 


RFSUi;i S 


A. 1 ttt NTw Tax A 

Autropora pauanAptonsta sp. n. 

Fig. !8 

Dmjrnosis: Zoaritmi encrusting, unilaminar 
to plurilaminar. Zooids thin-walled, with 
gymnocvst and crvptocyst slightlv developed. 
Opesia covering almost the whole Irontal 
surface. No spines. Cryptocyst lineh 
granulated. A pair of small triangular 
avicularia at the proxitnal side ol each 
autozooid, but each zooid being encin led b\ 


six a\icidaria, two of its own and lour ol the 
neighbouring autozooids. A\icularian 
mandibule ver\ small and semicircular. 
Ovicell not observed. 

Species being dilferent from the others 
described by Osburn (1950) for the Pacific 
coast of America due to the slight 
development of the cryptocyst. 

Holotypc: MZUC 10953. One colony 

encrusting a stone, oil Punta Curaumilla 
(33‘’0(FS; 7FT9’W); 137 m depth; October 
1904. Collectors: H. Moyano and K. Alarcon. 
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Paratypes: MZUC 10954. one colony; 

holoiype collecting data. 

Arachnopiisia areolata sp. n. 

Fig. 4 

Diagnosis: Zoariuni encrusting, imilaminar, 
white. Zooids with a complete f rontal pericvst 
ha\’ing round, oval or reniform holes; one or 
two weak small oral spines rarely present; 
lateral and proximal borders of the pericvst 
with a row of small areoles. One to three small 
pointed or rounded avicularia on the distal 
apertural border of the pericvst. Ovicell 
hvperstomial with a more calcified distal belt 
which has small pores on its proximal rim. 

Species dii fering from A. monoceros (Busk) 
and A. admiranda Moyano, ior its smaller 
avicularia, weak — if present — oral spines and 
for the row of marginal areoles. 

Holotype: MZUC 10956, one colonv 

encrusting a large stone collected otl Puma 
Nugurue (35^40’S; 72^^50’W); 350 m, 1980; 
Collectors: A. Rivera 8c A. Wendt. 

Paratypes: MZUC 10957, several colonies 
encrusting small stones; oi l Punta Curaumilla 
(33"06’S; 7f^9AV); 137 m depth; October 
1964; collectors: H.l. Moyaiio E. Alarcon. 

Aplousina gytmwcystica sp. n. 

'Fig. 22 

DiagnosLs: Zoarium encrusting, unilaminar. 
Zooids somewhat irregular, widely or 
narrowly ovale or pyriform, separated by 
deep furrows. Distal and lateral gymnocystal 
borders elevated. Proximal gymnocyst 
reaching one fifth of the /oecial length; 
descending cryptocyst lateralh narrow, but 
proximally enlarged reaching to one fourth of 
the zoecial length. With marginal, minute, 
decidueous spines encircling the opesia. 
Endozoecial ovicell widely open, Idrnied b) 
two calcareous superposed sheets. \o 
avicularia; no dietellae. With a large 
uniporous distal septula and two or three 
more in each lateral wall. 

Species clearly diflerent from other 
members of the genus Aplousina by the 
development of the cryptocyst and 
gymnocyst. 


Holotype: MZUC 9790, a colony encrusting 
a valve ol Chama sp. Cumberland Bay, Mas a 
Tierra island; April 1967. Collector: C. 
Sanhueza. 

Paratypes: MZUC 9796, tw (3 zoaria 

encrusting an Area sp. valve; Cumberland 
Bay, Mas a Tierra island; August 1965; 
Collector: A. Angulo. 

Cellaria humilis sp. n. 

Figs. 15, 16, 17 

Diagnosis: Zoarium irregularv branching, 
articulated; joints tubular; branches 
appearing everywhere as lateral offshoots 
through the autozooidal oral apertures; this 
way ol branching causes the zoarium to l>e 
irregularly cereiform. Zooids long, roughlv 
hexagonal; lour making a whorl around the 
internodal axis. Oral aperture at the 
beginning of the distal zooidal third; two 
lateral parenthesis-like cryptocystal thin 
elevations encircling it, but without fusing 
themselves proximallv or distallv. Oral 
aperture semicircular, the proximal border 
gently arcuated, without proximal or dist<il 
internal denticles. Operculum reinforced by a 
complete marginal sclerite. Avicularia scarce, 
small, triangular, one fourth of the frontal 
zoecial length; with a semicircular mandibule 
wider than long. Ovicell apertures not seen. 

Species differing from the other austral 
forms by its zoarial structure and small 
avicularia. 

Holoptype: MZUC 98()3; a ramified zoarial 
fragment; off Punta Nugurue (35“40'S; 
7r5(rW); 350 m depth; 1980; collectors: A. 
Wendt 8: A. Rivera. 

Paratypes: MZUC 9864. Several internodal 
fragments from the same localitv of the 
holotype. 

Cribralaria labiodentata sp. n. 

Fig. 5 

Diagnosis: Zoarium encrusting. Zooids lar- 
ge, white, glistening, separated by well mar- 
ked l urrows zoecial pericyst made of 12 to 14 
1 rontal ribs; two rows of small pericystal holes 
separating every two ribs. Oral frame with two 
distal and two proximal spines; the two proxi- 
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mal with a serrated Iree border and (he two 
distal with a pair oi proxinially directed lateral 
horns; the latter may be inconspiciios. Inter- 
/oecial aviculai ia large, asymmetrical, roughly 
squared latero-diagonally produced into the 
asymmetrical avicularian rostrum; avicularian 
mandibule large, lalcilorm, reaching one hall 
of the /oecial length. Ovicell enclozoecial, in- 
mersed in the avicularian chamber or not. 

I bis species dil lei entiates horn those ol 
the North I rnpical Paciilc and liom those ol 
the Austialiam and New Ze<iland areas b\ its 
larger avicularium and ihe two rows ol pores 
between each pair ol frontal ril)s. 

Uolotype: MZUC 9862; a large colony on a 
coral blade; blaster Island; 76 m depth; 1934; 
collector: Dr. Ottmai Wilhelm. 


Esi'imundcs molinai sp. n. 

Fig. 23. 

Dia^iwMs: Zoarium encrusting and 

unihiminar, or e.scharilorm being composed 
ol one or two lamellae. Zooids sirongb 
calcilled becoming vei \ thick, with imprecise 
contours. Frontal wall a j>leurocyst; the large 
marginal areolae !)eing separated bv i adiating 
ribs. Secondai ) aperture proximalb ele\ated, 
with a V-shaped sinus. Primary aperture not 
seen in Irontal view and lacking am (\pe ol 
proximal or lateral denticles. Some strong, 
decidueous spines present in the distal part ol 
the secondary a|)erture. 4'wo tv|)es ol 
latero-oral avicuiaria; a pair of small, pointed, 
triangular distally directed no longer than the 
apeitural diameter: and one or two larger, 
pointed or spathulated, pointing latero-clis- 
tally, lying obli(|uely at one or both sides of the 
secondary aperture; these larger ones with a 
huge perlorated avicularian chamber. Ovicell 
imperforated, hyperstomial, having marginal 
areolae separated by ribs; becoming inmersed 
in strongly calcified zooids. 

This species is dedicated to the abbott Juan 
Ignacio Molina who wrote the first Natural 
History of the Chilean Fauna at the end of the 
Eighteenth Century. 

It seems to be very akin to E. auirela 


(Hutton) and E. excavata (MacGillivray) from 
the Australian area. It differentiates, 
however, from the first one by the less 
developed peristome and for the (wo distalh 
directed tiny avicuiaria and the two 
latero-distal giant ones; from the second 
because it lacks the central and lateral 
denticles inside the primary aperture and for 
irequently having four instead of two 
avicuiaria. 

Uolotype: MZUC 9960, a very calcified 
zoarial piece; Cumberland Bay, Mas a Tierra 
island, April 1967; collector: C.. Sanhueza. 

Paralypes: MZUC 10968, several small 
pieces; off Cumberland Bay, Mas a Tierra 
island; 60 m; October, 1964; collector: H, I. 
Moya no. 


Eenestrulma microstoma sp. n. 

Figs. 3, 9. 

Diagnosis: Zoarium encrusting, unilaminar, 
white-vellow. Zooids large, hexagonal, very 
inllated, separated by deep furrows. Frontal 
wall a demsely perforated tremocyst, leaving a 
central imperforated area proximal to the 
a.scopore. Centrally situated ascopore 
separated from the oral aperture by two or 
th lee rows ol pores; ascopore outline oval or 
reniform without spines or internal denticles. 
Small oral aperture separated from the distal 
zoecial rim by two rows of pores; oral spines 
rare. Ovicell hyperstomial, imperforated with 
short marginal costae. 

Species differing from E. malusi by its larger 
size and the frontal wall almost completely 
perforated; it differentiates too, from the two 
new taxa of this genus proposed by V4viani 
(1969), by its more centrally placed aperture 
leaving more than one row of pores between it 
and the distal zoecial rim. 

Uolotype: MZUC 10979, one ovicelled 
zoarium; off Punta Carranza, IFOP 
Expedition (35‘'35’S; 72‘'42AV); 37 m depth; 
November, 1964; collector: H.l. Moyano. 

Paratypes: MZUC 10980, several colonies; 
holotvpe collecting data. 
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Microporella areolata sp. n 

Fig. 8 

Diagnosis: Zoariiim encrusting, unilaminar, 
light brown. Zooids large, almost hexagonal; 
frontal wall a convex tremocyst pierced by 
excessively small pores and, with apparent 
marginal areoles. Frontal ascopore in f ront of 
a low umbo, transversely oval. Oral aperture 
relativelv small. A latero-distally directed 
avicuhniiim with setiform mandibiile. A 
densely perforated hyperstomial ovicell with 
marginal areoles. 

Species characterized by its areolar pores 
and the almost inexistent tremocystal ones. 

Holotype: MZUC 10959, one encrusting 
zoariiim; Off Pimta Curaumilla (33‘M)6’S; 
7P49’W); 137 m depth; October, 1964; 
collectors: H.l. Moyano Sc E. Alarcon. 

Paratypes: MZUC 10960, several colonies 
encrusting small stones; holotype collecting 
data. 


Opaeophora browm sp. n. 

Figs. 28, 29. 

Diagnosis: Zoariiim encrusting, small, 

patchy, unilaminar. Zooids yellow-white 
separated by deep furrows. Primary frontal 
wall membranous; a complete cryptocyst with 
a pair of lateral large round opesiules. Zoe( ial 
aperture semicircular, the proximal border 
straight, encircled by four long spines. Ovicell 
hyperstomial, large and smooth. Large 
interzoecial asymmetrical avicularia, sliglilly 
shorter than autozoecia; avicularian 
mandibule linguiform, laterally curved. 
Circular ancestrula with a complete cryptocyst 
pierced by two large round opesiules; 
provided with marginal spines. 

Species dedicated to Dr. A. Brown, eminent 
Australian Bryozoologist. This species looks 
very similar to O. lepida monopia Brown from 
the upper Pliocene of New Zealand. 

Holotype: MZUC 9698, Cumberland Bay, 
Mas a Tierra island; 5 m depth; April 1967; 
collector: G. Sanhueza. 

Paratypes: MZUC 9770, five small zoaria; 
holotype collecting data. 


Parasmittina proximoproducta sp.n. 

Figs. 6, 7. 

Diagnosis: Zoariiim encrusting. Zooids 

rhomboidal to irregularly squared. Frontal 
wall granulated, with small scattered pores 
being a pleurocyst. Oral area elevated and 
strongly produced proximally; primarv 
aperture with moderate wide lyrule and a pair 
of lateral cardelles; secondary aperture 
bordered proximally by a tall vertical 
elevation and by four distal spines; with a long 
vertical furrow along the internal side of the 
oral vertical elevation. Fwo lateral oral 
narrowly triangular avicularia, one being 
always larger than the other; one or more 
additional and similar ones may be present 
around the apertural area. Hyperstomial 
ovicell globular, not inmersed. 

Species different from other similar from 
the Indopacific area (Soule an Soule, 1 973) by 
its long proximal elevation on the proximal 
apertural side. 

Holotype: MZUC 9860; Easter Island, a 
zoariiim on back side of a coral blade; 67 m 
depth; 1934; collector: Dr. Ottmar Wilhelm. 

Paratypes: MZUC 9861. Holotype collecting 
data. 

Phylactella problematica sp. n. 

Fig. 19. 

Diagnosis: Zoarium encrusting, unilaminar, 
white. Zooids large, strongly convex. Frontal a 
tremocyst with many small pores; areolae not 
clearly set apart. Oral area produced into a tall 
peristome. Primary aperture without lyrula or 
cardelles; secondary aperture proximally 
notched. A globular, densely perforated, 
hyperstomial ovicell looking as dependence of 
the distal part of peristome. No avicularia was 
observed. 

Species notoriously different from those 
present along the Chilean coast, with dubious 
generic relations, therefore it has been 
tentatively adscribed to the genus Phylactella. 

Holotype: MZUC 1 096 1 , a colony encrusting 
a stone; off Pimta Curaumilla (33"^’()6’S; 
71"49’W); 137 m depth; October, 1964; 
collectors: H.l. Moyano Sc E. Alarcon. 

Paratypes: MZUC 10962; several colonies 
encrusting stones; holotype collecting data. 
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Retevirgula zoecudifera s]).n. 
Fig. 10. 


Smittina fragaria sp. n. 
Figs. 20, 21. 


Diagnosis: Zoariuin eiu rusting, unilaminar 
loosely pluriserial, Zooicls elliptical, separated 
1)\ inier/oecial spaces. Frontal \v<ill 
membranous, covering a lateral narrow 
crvptocyst; gymnocvst proximallv developed. 
Two small pointed spines on both sides ol tbe 
oral valve. Many small /.oeciules scattered 
between /ooids; these have a round or 
elliptical opesia (overed bv a Irontal 
membrane; zoeciule size varial)le measuring 
one louilb to one luilf ol tbe zoecial length. 
No avicularia or avicularian inandibules on 
/oeciules. Hvperstomial ovicells round, with a 
very large d(u sal non>calcifiecl area. 

Sj:)ecies close to a l ertiary New Zealand 
lorm ol R. amta (Hiiuks) relerred to b\ 
Brown (1962), but lacking tbe avicularia 
})resent in tbe fossil form. Species easih 
identifiable by the large amount of zoeciides 
separating the autozoids. 

Uolotype: MZUC 9865; a colony encrusting 
a stone; off Punta Curauniilla (35‘’06’S; 
7r’49’W); 137 in depth; October, 1964; 
collectors: H.l. Moyano E. Alarcon. 


Scluzoporella maulina sp. n. 

Fig. 12. 

Diagnosis: Zoariuin encrusting, thick, 

unilaminar, white. Zooids hexagonal, sligfitly 
convex; frontal wall a tremocyst with evenly 
distributed small pores. Oral aperture 
schizoporelloid, with a wide U-shaped 
proximal sinus. Hyperstomial ovicell closed by 
the operculum having a great less calcified 
transversely oval frontal area; periovicellar 
marginal pores ))resent. Avicularia lacking. 

Species adscribed to the genus Schizoporella, 
considered in a wide sense. 

Holotype: MZUC 109(i3, a large zoariuin 
encrusting a stone; off Punta Carranza 
(35^35’S; 72"42’W); 35 m depth; November 
1964, collectors: H.l. Moyano Sc F. Antezana. 

Paratypes: MZUC 10964; several colonies. 
Holotyi^e collecting data. 


Diagnosis: Zoarium encrusting, unilaminar, 
white, glistening. Zooids rectangular to 
hexagonal with straight rims; frontal wall a 
tremocyst, without distinct marginal pores. 
Oral aiea moderately elevated; primary 
aperture lacking a lyrule but with two lateral 
denticles; secondary aperture at tbe end of a 
short peristome bearing a small proximally 
directed avicidariimi w ith a short semicircular 
mandibule. ffyperstomial ovicell with a large 
frontal densely perforated exposed area, 
these pores are relatively large. 

This species has been adscribed to the 
genus Smittina, considered in a very wide 
sense. 

Uolotype: MZUC 10958, one zoarium 

encrusting a stone; off Punta Curauniilla 
(33'’06'S; 7P‘49AV); 137 m depth; October 
1964; collectors: H.l. Moyano E. Alarcon. 

Smittina jacquelinae s]i. n. 

Figs. 11, 14. 

Diagnosis: Zoarium encrusting, unilaminar, 
light yellow. Zooids hexagonal, gently convex; 
frontal w^all an evenly pierced tremocyst. Oral 
area elevated in a proximally notched 
peristome; the two lateral sides of the 
peristome may coalesce leaving a suboral 
orifice; primary aperture with a slightly 
denticular small lyrule. A proximal oral 
aviculariuin completely or partially inside the 
peristome, settled just on the proximal notch; 
avicidarian mandibule distally rounded, 
slightly linguiform. Hyperstomial ovicell 
becaming inmersed, with one or more small 
frontal pores. In very young zoecia there are 
four oral spines. 

This species is a 5. purpurea (Hincks)-like 
form, but being different in its colour and the 
poorly developed lyrule. On the other hand, 
this species has a large distribution from 
Melinka (43"54’S; 73'^5’W) to Los Molles 
(32‘M2’S; 7P’40’W) and it may grow side by 
side the “typical” S. purpurea (Hincks). 

Uolotype: MZUC 10975, a large zoarium on 
a stone; Reque Cove (36‘M5’S: 73*^’! LW); 
10-20 m depth, 1982; collectors: Cesar 
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Villalba &: Jacqueline Fernandez (to whom the 
species is dedicated). 

Paratypes: MZUC 10976, one zoariiim on a 
stone, Melinka, 1980; collectors C. Werlinger 
and E. Bayschmith. MZUC 10977, an 
encrusting zoarium; Los Molles; 8-10 ni 
depth; 1980; collector: E. Villouta. 

Smittina undnlimargo sp. n. 

Figs. 1, 2. 

Diagnosis: Zoarium encrusting, imilaminar, 
thick, brown. Zooids strongly cahiiled, 
shortly after their arising at the marginal 
growing rim. Mature zooids with an 
undulated border, clearly set off by a very 
narrow brown ribbon following the border 
and frequently crossing the inmersed ovicells 
in a diagonal way. Frontal wall nearly flat, 
evenly perforated. Apertural area not 
produced or elevated. Primary aperture with 
a moderate to wide lyrule Hanked by two 
poined lateral denticles. Secondary aperture 
proximally notched, the peristome being as 
thick as the frontal thickness; with a minute, 
proximal-obliquely directed oral avicularium 
which is not seen from above owing to its place 
inside the peristome. Hyperstomial ovicell 
deeply inmersed, with an irregular row of 
radial large pores. 

A typical smittinid distinctly different from 
all the others along the (Chilean coast for its 
wavy outline. 

Holotypr. MZUC 1 0965, a colony encrusting 
a Slone; off Piinta Carranza (35”35’S; 
72‘'42AV); 35 m depth; November, 1964; 
collectors: H.I. Moyano and T. Antezana. 

Paratypes: MZUC 19066, some colonies with 
the holotype colecting data. 

Smittina volcanica sp. n. 

Fig. 13 

Diagnosis: Zoarium encrusting, imilaminar, 
while and shining. Zooids large, irregularly 
quadrangular, lateral rims wavy; a thin 
epitheca covers the whole frontal wall. 
Frontall wall a densely perforated tremocyst; 
oral apertural area elevated in a tall peristome 
with four marginal spines, proximally 
notched. Primary aperture with a narrow 
lyrule but lacking cardelles. A tiny median 


elongated, oral avicularium inside the 
peristome, proximally and upwardly 
directed. Ovicell appearing as a huge inHation 
of the distal part of the peristome; its exposed 
walls having the same constitution of the 
frontal zooidal wall, so it looks as if it were 
inmersed in the distal zooid as an endozoecial 
ovicell. 

This species seems to be different from all 
the other known smittinids in the South 
Eastern part of the Pacific Ocean. It is 
considered as part of the genus Smittina, by the 
presence of a lyrule and the oral avicularium 
placed over it and inside the peristome. 

Holotype: MZUC 10978, one small zoarium 
on a stone; off Punta Curaumilla (33‘’06’S; 
7r49AV); 137 m depth; October 1964; 

collectors: H.I. Moyano E. Alarcon. 

Smittina jullierii n. nom. 

Smittia Jullien, 1888:54; pi. 2, Fig. 

4. 

Not Smittia landsborovi ([ohnston) var. 

purpurea Hincks 1881:123. 

Diagnosis: As described and illustrated by its 
author. 

Phis species has a light purpurine colour 
making it different f rom the other smittinids 
present along the Cdiilean coast. It 
diHerentiates from the typical Smittina 
purpurea (Hincks) apart its lighter colour for 
having a very small oral avicularium 
completely inside the peristome and for its 
tendence to become very calcilled. 

Spiroporina reteporelliformis sp. n. 

Figs. 24, 27. 

Diagnosis: Zoarium \ incularilorni, white, 
calcareous, irregularly branching. Branches 
with two faces, the frontal one having 
autozooids and the dorsal one showing 
kenozooids and avicularia. Zooids irregularly 
hexagonal; frontal wall a pleurocyst with 
scattered marginal pores. Primary aperture 
with a U-shaped proximal sinus; secondary 
aperture with a pair of small triangular, 
distal-laterally directed avicularia. 
Hyperstomial ovicell, somewhat inmersed, its 
irontal wall lacking calcification. Dorsal 
(basal) zoarial wall covered by one or more 


kenozooidal superposed sheets. Ovate 
avicularia on dorsal kenozooids. 

Species having Reteporellwa-Wkc or 
Reteporella-V\k^ form; cleai ly set oj J from otlier 
Spiroponua species for developing a dorsal 
zoarial iace piovided with kenozooids and 
avicularia as in the species of Reteporidae. 

Ilololype: MZUC 9666, a broken colony; on 
a guvot off Mas a Tierra island; 220-280 m 
depth; October 1964; collectors: H.I. Movano 
c'l’ E. Alai con. 

Paratype\: MZUC 9667, more than eighty 
fragments and small complete colonies. 
Holotvpe collecting data. 


Cnsm panniiternodata sp. n. 

Figs. 38, 39. 

Diagnosis: Zoarium small, white, articulated 
and branching. Free zooidal ends Irontallv 
and laterally curvated; zoecial aperture 
circular to ovate. Joints with short, disciform 
yellow nodes. Sterile internodes having 1-5 
zooids, those with one or two in the basal part 
ol the colony being more common. 4 he new 
branches alternate to right and lelt, budding 
from the llrst autozooid oi internodes with 3-5 
zooids; fertil internodes with 4-7 zooids, the 
first producing most ol times, a lateral branch, 
and the second being always the gonozooid. 
Pyriform gonozooid with a terminal 
oeciostome adnate tc^ the third autozoecial 
tube in the internode; oecial aperture 
transversely oval lacing frontally. Some 
autozooids with spiniform processes. 

A small species, densely brancheci looking 
like C. ebiirnea (L.), but differing from it by the 
small number of autozooids per internode 
and by its proportionally smaller gonozooids. 
Fertile zoaria measure 2,0 to 3,4 mm high; 
gonozooidal length 0,7 to 0,95 mm; 
gonozooidal width 0,22 to 0,3 mm. 

Holotype: MZUC 9792; one zoarium with 
three gonozooids; Puma Loberias, 
Cumberland Bay, Mas a Tierra Island; April 
1967; 2-5 m depth; collector: G. Sanlmeza. 

Paratypes: MZUC 9798; seven small fertile 
zoaria. Holotype collecting data. 


Frondipora masa fieri ensis sp. n. 

Fig. 36. 

Diagnosis: Zoarium vincu lari form, 

branched in one plane, white, becoming 
retiform by fusion of its branches. Stems 
giving short and alternate branches, but 
frecpiently irregular. Zooids in fascicular 
clusters facing frontally and laterally, 
projecting beyond the lateral border; among 
fascicules there are nude areas without zoecial 
tubes. Autozooidal tubes long, prismatic in the 
lascicles and circular when traversing the 
gonozooid. Dc^rsal zoarial side without zoecial 
apertures but with clear cut zoecial 
boundaries and pseudopores. Gonozooids as 
large as wide, pyriform or irregularly circular 
structiues, developed between lascicles and 
traversed bv many autozooids. Oeciostome in 
the centre or in the distal third of the 
gonozooid, slightly oval, associated with an 
autozooidal tube, from which it dil ferentiates 
by its larger dianteter and lor lacing 
proximallv. 

Species differing from othei Frondipora 
species by its large gonozooid evenly traversed 
by zoecial tubes. 

Holotype: MZUC 9662, a reticular zoarial 
piece; oil Mas a Tierra island; 220-280 m; 
October 1964; collector: H.I. Moyano. 

Paralypes: MZUC 10967, zoarial fragments; 
Mas a 1 ierra island; 60 m depth; October 
1964; collectors: H.I. Moyano E. Alarcon. 

Desmeplagwecia irregularis s|). u. 

Figs. 30, 31. 

Diagnosis: Zoarium encrusting, Ian shaped, 
\erv Hat, widening distallv, producing here 
and there lateral ollshoots. Zooids emerging 
from a Hat zoarial surface, distally and 
upwardly directed; emerging isolated in the 
younger part of the zoarium but becoming 
connate throughout forming clusters or 
fascicles towards the distal and mature zoarial 
part; clusters composed from two to six zooids 
each; zooids stout, verv calcified. Gonozooid 
nearly Hat, wider than long, small or verv 
large; two or more gonozooids seemingly 
coalesce forming a larger one; this gonozooid 
is usually traversed by isolated zooidal tubes; 
oeciostome short and distally out Hared, 


12 


issueing from the central part of the 
gonozooid, always proxinially connated to an 
isolated aulozooidal tube; its distal transverse 
oval aperture facing proxinially and 
upwardly. 

This species seems to be more related to the 
genus Desmeplagioena than to TubuUpora. It 
has the zooidal clusters and the large 
transverse gonozooid of the former and the 
fascicles of the latter. Considering the 
gonozooid structure as the basis of the 
cyclostome taxonomy this species conies 
nearer to Desmeplagioecia than to TubuUpora. It 
differentiates from D. Imeata (MacGillivray) 
inhabiting the Magellanic and Australian 
regions by its fan-shaped instead of circular 
zoarium. 

Halotype: MZUC 10973, a large zoarium 
measuring 18 mm in its larger diameter; 
Reque Cove (36"45’S; 73”! TW); 20-25 m 
depth; April 1982; collectors: J. Fernandez 
and C. Villalba. 

Paratypes: MZUC 10974, several small 
ovicelled zoaria; Algarrobo (33'*2 TS; 
7rM0’W); 8-12 m depth; Mav, 1982; 

collectors: J. Fernandez and C. Villalba. 

TubuUpora proteica sp. n. 

Figs. 32, 33 

Diagnosis: Zoarium encrusting, 

white-bluish, composed or irregularly 
branched lobules, widening where a 
gonozooid develops and becoming narrow 
distally. A completely developed zoarium 
becoming irregularly star-like, with lobules 
touching each other or fusing. Zooids 
0,100-0,125 mm diameter, their free end 
rather produced, disposed in alternating 
series 2-b tubes each, connate throughout or 
becoming Iree and separated at their distal 
ends; the zooidal tube pattern alterates whei e 
a gonozooid exists lorming irregidai series or 
fascicles. Cionozooid large, lobulatcd: the 
ramifving lobules occasionally fuse encircling 
series or fascicles; oeciostome cylindric, 0,075 
mm diameter, not terminal; shorter, equal or 
longer than an autozoecial tube, associated 
with a tube or fascicle. 

Species differing Irom the others described 
for the Magellanic region and the Pac ilk coast 
of America due to its zoarial pattern and large 
gonozooids. 


liolotype: MZUC 10969, one large and 
irregularly stellate zoarium, 8.4 mm x 7.2 mm 
having nine gonozooids; Los Molles (32’^I2'S; 
7P'27AV); 8-10 m depth, 1981; collector: E. 
Viliouta. 

Paratypes: MZUC 10970, three zoaria 
encrusting a stone. Holotype collecting data. 

TubuUpora tuboaugusta sp. n. 

Fig. 37. 

Diagnosis: Zoarium encrusting, long and 
not bifurcated, or bifurcating into two 
opposed adhering elongated lobules; a basal 
lamina provided with several rows of 
apertures. Zooids disposed in transverse, 
oblique alternating series composed each of 
two to seven comiate zoecial tubes, the more 
common having‘5-6 per series. T he series may 
I use at the end of zoarial lobules originating 
transverse fascicles. Gonozooid inflated and 
dilatated between the series and fascicles; 
oecial tube long, narrow, one half to one third 
of the autozoecial diameter; adnate only by its 
base io the more internal tube of a series. 

Fhe name of the species indicates its 
narrow and long oecial tube, making it 
different from T. stellata Busk, T. anderssoni 
Borg and T. spatiosa Borg from the Magellanic 
region. 

Uolotypes: MZUC 9788, one zoarium 

measuring 6 mm diameter; Punta Loben'as, 
Cumberland Bay, Mas a Tierra island; April 
1967, 2-5 m depth; collector: G. Sanhueza. 

Paratypes: MZUC 9778; same collecting 
data as the holotype. 

TubuUpora tubolata sp. n. 

Figs. 34, 35. 

Diagnosis: Zoarium encrusting, white- 

bluish, regularlv stellated irom its very 
beginning; wide zoarial lobes composed of 
regularly ordered and alternating zoarial 
series, 3-5 zooids each. Zooids stout 
0,125-0,200 mm diameter, very calcified; 
their free ends moderately long. Gonozooids 
fairly abundant, inflated pyriform to 
irregular producing lobes beyond the 
oeciostome, occasionally encircling one or 
more zooids; oeciostome large, clearly set of f, 
strongly dilatated and distally outflared, 
13 
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117. Callopora sp. n. Viviani. 

I 18. CamptoplUes ns\wwctncu.s 
liasliiigs. 

1 19. CamUi perten Tliomeh. 


1 1 






3 

2 - 


-; r= -3 “3 


=2 

£ 


ra X 7i r: ^ 

— C"J (M C^J C<^ 


— CJ — 


:: - 
cc 22 


£ =: 

+ + i: 


- 

22 


+ + + + 
+ 


2 

3 




+ 

> 




< 


j 

< 


“S 

3 

2 

= 

u 


J 


li 

1 s 

■=l- = 

I S 7 
1-11 
a ^6 


01 01 


1 = 

■£ ® 




^ ^ > 

tS £ 

S = = 

I 

■t :§ i 

;j 03 d 


S £ = 

S J5 = ? 2 


= £ I 

I s I 

5 -5 -S 

233 


li 


-§ 

a 

=? 


-c -i 

ill 

■32 '=: s 

-t e 
2! 


2 

2Q 2: 


S. 


Jl= 


^ -5 

.iillllitij 


^ ?J 





18 


Table I (Conliniiecl). 
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209. Opaeoplwia Itpida (Hincks). 4 + + Hr Hr 1 av 

210. Orthoporidroules ntrt/i 
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264. Turbicellepora sp. 3. + 2 av 

265. Turntigera stellata Busk. + + BuW 2 av 

266. Vmbonula alvareziana 
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facing proximally, associated to an 
aiitozooidal tube. 

Species related to /'. stellata Busk and 7 . 
andvrssoyu Borg but being dilTeient in the 
form of the oecial tulx\ 

Uofotypes: MZUC 10971, a large stellate 
zoarium, 16 iiini diameter, having IS lobules; 
Los Molles (32'd2'S; 7L’27’\V). 19S0, 8^10 m 
depth; collector: E. Villouta. 

Paratypes: MZUC 10972, two stellated 
zoaria. Holotype collecting data. 

B. ThkC^uilkan Bru)/oan Fal na 

This fauna, excluding the antarctic species, is 
composed of 19 species ol the order 
Ctenostoniata (7.1 I % ), 4() ol the (aclostomata 
(17.22%) and 202 of the Cheilostomata 
(75.657r). These 267 species (I'able I) inhabit 
the contineiUal shell Irom Arica (18‘29S; 
7(rM9’W) to Diego Ramirez islands (56'’30’S; 
6H‘^45'W) and the shelves ol the Juan 
Fernandez and Easter islands. As the 
bryozoan assemblages in each ol llucse areas 
are different, the\ will be analized separateb 
in the fdlowing paragra|)hs. 

1. The Magellanic Ihyozoan Fauna: I he 

general features ol this launa have been 
recently revised by Movano (1982). It ma\ be 
summarily characterized as having 7.69% ol 
ctenostome species, 23.39% ol cvclostome 
species and 68.75% ol cheilostome species. 

1 hese figures indicate a proportionally larger 
amount of'cyclostome forms when compared 
with the whole Chilean Bryozoa. 14ie 
(dieilostomata show 74.(F2% of s}>ecies having 
one or more polymorphs, and the total fauna 
a zoarial diversity (HVH’max, 1 00) reaching 
62.95%. Endemic elements are the families 
Calvetiidae and Pseudidmoneidae, and the 
genera Andreella ]u\V\eu, Flustrapora Moyano, 
Orthoporulnndes Moyano <\\u\ jolietina Jullien. 
Zoogeographically it extends to the Southern 
Atlantic Ocean reaching the arc hij)elagos 
Fristan da Cainha and Falkland, and 
Kerguelen in the Indian Ocean. 

2. The Northern and Central Chile Biyozoan 
Fauna: A general account of it was First given 
by Viviani (1969). Ibis author studied the 
littoral entoprocts and ectoprocts Irom Arica 
(18‘*29’S) to Quellon (43'4)87S) describing 52 
ectoproct species. Ibis number is now 


elevated to 107 species. This assemblage, as 
now understood is characterized by the 
excessive predominance of encrusting species, 
which make up the main bulk of any sample 
collected from the intertidal zone to the 
border of the continental shelf (ca. 200 m 
depth). Taxonomically, the ctenostome 
ectoprocts comprise 7 species, the cyclostomes 
12 and the cheilostome 88. The intertidal 
forms are almost the same from Arica to 
Quellon, because many have very large 
latitudinal ranges, for instance Alcyonidium 
mamillatum, d. polyounu Howerbanka pacilis, 
Biiskia setigera, Bicrisia edwardsmna, Aetea 
auguwa,A. ligulata, A. recta, Beania magellanica, 
Bugula nentina, Cauloramphus spnuferum, 
Celleporella hyalina, Chaperiella acanthma. 
Plectra hastingsae, Fenestrulina malusi, Uippothoa 
flagellum, Hippothoa dwaricata, Membranipora 
hyadesi, M. tuberculata, Microporella ciliata, 
Scruparia amhigua, Smittina maplestonei, Smittina 
purpurea and Umbonula alvareziana. 

Several new species Viviani pertaining to 
the genera Aetea, Aplousina, t enestrulina, 
liippaliosina, Lagenicella and Membranipora, 
also have a great latitudinal distribution (See 
Table I). 

The study of several samples from 35 m 
depth to more than 350 m depth has revealed 
the existence of a relevant bryozoan faunule 
altogether different from the intertidal and 
the upper subiidal ones. In it, many ol the new 
species appearing in Fable I were found. 
Some of the new and the known species 
belong to genera hitherto unkntnvn or nearly 
so for the Chilean fauna, namely: Antropora, 
Bellulopora, Retevirgula, A rthropoma and 
'd^hylactella\ 

Several species uknown north to42‘^S were 
now discovered as normal components of the 
encrusting communities at 10-30 m depth in 
central Chile. Among these, two are 
particularly important: inversiula nutrix 

Jullien, a typical antarctic and subantarctic 
species now extending to 30‘*S along the 
Chilean coast, and Romancheina martiali, 
hitherto known only from the southernmost 
Chilean archipelagos, proves to be a very 
common encrusting element at 1 0-20 m depth 
near Concepcion (36‘‘S). Fhis means that it is 
necessary to explore and systematically study 


the narrow Chilean continental shelf from 
IS^'S to Chiloe island. 

3. The Juan Fernandez Archipelago Biyozoan 
Fauna: In 1921 Marcus published the first 
account of the Bryozoa collected by several 
expeditions to these islands. He reported 20 
species including 5 Cyclostomata and 15 
Cheilostomata. Now that number elevate to 4 1 
as indicated in Table C and comprises 1 
ctenostome (2.43%), 13 cyclostomes (31,7%) 
and 27 cheilostomes (65.85%). fhe 
cyclostome component is marked by two 
diastoporids known only from the Magellanic 
area and by Frondipora masatierrensis sp. n., 
which is the first record of the genus for the 
eastern south Pacific. The Cheilostomata 
characteristically show two species of CMberea, 
the subantarctic Ogivalia elegans, the 
australasian Microporella lunifera and 
Arthropoma hiseriale, the north Pacific 
Crassimarginatella kumatae, and new species ot 
the genera Escharoides Opaeophora, Aplouswa 
and Spiroporina. Among these Spiroporina 
reteporellijormis sp. n. shows a reteporidan 
condition in having vibice-like kenozooids 
covering the rear part of the zoarial branches. 
The endemic elements include at least 10 
species making 24.39%. 

4. The Easter Island Biyozoan Fauna: In a 
previous paper (Moyano, 1973) ten species 
comprising one cyclostome and nine 
cheilostomes were reported. Now that 
number is elevated to 16. It is most likely that 
many species remain to be discovered because 
only two sets of samples have been examined. 
One littoral survey yielded the first ten known 
species, and a second one on coral blades 
obtained beyond 50 m depth provided the rest 
described here. This whole and incomplete 
assemblage is principally characterized by 3 
smittinids, 3 cosmopolite forms and 3 
cribrimorphs, with an endemism reaching 
25%. The analysis in Table 1 proves that this 
fauna is composed of 8 (50%) of species 
having a pantropical or cosmopolite 
character. 

C. Zooc;eo(.raphv of chi: Chillan Brvozoan 
Fauna. 

Having a core of 80 “bryozoan species” 
(ectoprocts plus endoprocts) and a large 


bibliographic information, Viviani (1969) 
proposed a zoogeographical scheme for the 
Chilean coast. This scheme included four 
provinces: a. Peruvian (2”S-20'"S), b. Chilean 
(20^S-40'"S),c. North-Patagonian (40"S-46"S), 
d. South-Patagonian (46''S-56*'S). 

If we take such a fact into account: a. 
Viviani’s scheme did not considered the 
subtidal bryozoans until 200 in depth, which is 
the average extension of the submarine 
environment normally used in zoogegraphical 
analises (Ekman, 1953; Briggs, 1974; Schopf, 
1979), b. the number of ectoprocts has 
duplicated since the Viviani’s study; c. the 
Peruvian bryozoan fauna was in 1969 and is 
until now almost unknown and, therefore, not 
allowing a clear and sound zoogeographical 
relation between it and the Chilean bryozoan 
fauna, and d. the convenience of comparing 
the Bryozoa from Juan Fernandez and the 
continental ones, makes it necessary to deeply 
study the Chilean Bryozoogeography. 

In Table II Viviani’s Chilean ectoprocts are 
zoogeographically analized through the 
values of the Kulczinsky-2 index applied to 
each pair of compared localities from A to R. 
On the left side of the diagonal we find the 
numbers of common species for each pair of 
areas, and on the right, the corresponding 
Kulczinsky-2 index values. If the locality A is 
examined, it is possible to see that all the 
localities have more than 50% of affinity; 
locality E with 31 species shows the same 
feature as well as localities C, D and F. If now a 
median locality is analized, for instance K, the 
same feature is present; the same is true of the 
species richest one, i. e. locality L. 1 hese 
results confirm the general impression that an 
observer of the intertidal fauna of the Chilean 
coast obtains, that is, the existence of a large 
amount of common species extending from 
the far north to a point between Concepcion 
and Chiloe island. From Table II it is possible 
to see that the zoogeographical affinity of 
locality A steadily decreases to the south, and 
the reverse occurs when looking at the values 
of locality R which decrease towards the 
north. 

Table HI analyzes by means of the 
Kulczinsky-2 index values all the known 
Chilean ectoprocts listed in Table 1, that have 
been recorded during more than a century 
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Table II 

ZOOGEO(;RAPfn’ OF THE CHILEAN ECTOPROCTA AF't ER THE DATA BY VIVIANI (1969) TSINC; HIE 

KULCZlNSKV-2 INDEX. 


Localities 

(Number ol species per locality) 

A 

B 

c. 

D 

E 

F 

G 

H 

1 

1 

K 

L 

M 

N 

C) 

P 

Q 

R 

20 

20 

23 

29 

31 

29 

20 

14 

22 

26 

25 

33 

22 

1 

18 

14 

19 

16 

A. Arica (I8"28’S). 


65 

79 

71 

65 

67 

60 

66 

57 

62 

67 

56 

57 

0 

57 

61 

61 

51 

B. Ic|uique (2()"12 S). 

13 


79 

88 

82 

80 

85 

66 

72 

79 

72 

71 

62 

0 

68 

60 

62 

51 

C. Tocopilla (22"02 S). 

17 

17 


90 

83 

86 

79 

57 

80 

74 

79 

66 

67 

0 

r^9 

63 

67 

58 

D. Anlolagasta (23”35’S). 

17 

21 

23 


87 

86 

76 

69 

76 

80 

78 

71 

64 

0 

68 

64 

65 

58 

E. Coqiiimbo (3O”03’S). 

16 

20 

22 

26 


87 

78 

67 

78 

74 

76 

69 

62 

0 

6(i 

62 

64 

57 

F Los Molles (32*’ IB’S). 

16 

19 

22 

25 

26 


42 

69 

80 

77 

82 

75 

68 

0 

72 

64 

74 

63 

Ci. Zapallar (32‘*5irS). 

12 

17 

17 

18 

19 

10 


61 

76 

75 

72 

64 

67 

0 

69 

67 

62 

56 

H. Isla Negra (33‘’28’S). 

11 

11 

10 

13 

13 

13 

10 


64 

66 

67 

61 

64 

0 

70 

79 

74 

74 

1. Llico (34‘H5’S). 

12 

15 

18 

19 

19 

20 

Mi 

1 1 


71 

81 

76 

68 

0 

71 

70 

69 

59 

J, Ikna (3H55’S). 

14 

18 

18 

22 

21 

21 

17 

12 

17 


75 

86 

63 

52 

75 

71 

64 

71 

K. t ome (36‘MO’S). 

15 

16 

19 

21 

21 

22 

16 

12 

19 

19 


77 

68 

0 

76 

72 

74 

62 

L. Mebuin (39"20'S). 

14 

18 

18 

oo 


23 

16 

12 

20 

25 

22 


76 

52 

77 

71 

75 

74 

M. Pelluco(39‘’35\S). 

12 

13 

15 

16 

15 

17 

14 

1 1 

15 

16 

16 

20 


0 

80 

82 

74 

81 

N. Carlx)neros(39‘’50’S). 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 


53 

54 

0 

53 

O. Maullin (4r'40’S). 

11 

13 

14 

15 

15 

16 

13 

11 

14 

16 

16 

18 

16 

1 


89 

76 

83 

P. Pargua (4 P'47’S). 

10 

11 

11 

12 

12 

13 

1 1 

11 

12 

13 

13 

14 

13 

1 

14 


81 

87 

Q. Latin (4I"50’S: 7T’0:VVV). 

12 

14 

14 

15 

16 

1 7 

12 

12 

14 

14 

16 

18 

15 

0 

14 

13 


75 

R. Qiiellon (43‘’08’S; 73'’35‘\V). 

y 

10 

II 

12 

12 

13 

10 

11 

11 

14 

12 

16 

15 

1 

14 

13 

13 



and a halfOf bryozoan research. Table III also 
includes several localities from Peru to Alaska 
in the eastern Pacific and from the south 
Atlanlic to Australia in the south Pacific. 
Localities I and L show very small affinity 
values wilh all other regions becoming 
separate enlities. Locality R compared from A 
to L shows SI ill lower values; hut these increase 
rapidly to locality Q making evident the 
obvious relations between the subantarctic 
and antarctic areas when compared with the 
Chilean bryozoan fauna. Locality F has great 
affinily wilh localities G, H,J, K and M, that is» 
from Arica (18‘*S) to a point near Chiloe 
island; the same is I rue of each of these six 
geographical points. Locality N is closer to 
localily M, which is closer in turn to the six 
indicated above. On the other hand, locality O 
is closer lo P, which in turn is closer to Q. 

# Lhe above analysis indicates that the 
Chilean bryozoan fauna may be divided in 
four zoogeographical groups, namely: a. 
Easter Island Bryozoa (Locality 1); b. Juan 
Fernandez islands Bryozoa (Locality L); c. 
North and Central Chile Bryozoa (Localities 
F. G, H, J, K, M and N), and d. Southern Chile 
Bryozoa (Localities O and P). The first has 


greater affinity with lhe Panamic 
zoogeographical area owing to its cosmopolite 
and pantropical elements; the second is 
simultaneously closer to the Galapagos 
islands, New^ Zealand and Australia because of 
its large amount of cosmopolite or 
“panpacific" components. T he third, North 
and Central Chile, shows a northernmosi 
subgroup composed of lhe localities F, C», H, 
being closer each other probably because their 
littoral elements are the only ones known; a 
second subgroup of the following three ).K. 
and M is the richest in species number and the 
core of the non-Magellanic Chilean bryozoan 
fauna: locality N being the link with the 
Magellanic region exhibits, however, closer 
affinity to localities M an K owing to the fact 
that its known elements are principally 
litloral, nevertheless, species obtained in 
deeper waters — A. giganteum for instance — 
favours its inclusion with localities O and P. 
d he fourth, including loailities O and P, has 
the richest and most diversified bryozoan 
launa; this is probably related to a larger 
disponibility of coast and continental shell. It 
near 200 species extend to the South Allantic 
and Indian Oceans (Moyano, 1982), which is 


Z()()(;t()(.RAPH^’ OF THK CHll.tAN BR^’()/()A At 1 KR II IK DA I A FROM l AHIA: I rsiN(. IIIK KlMX;ZINSK^'-2 INDKX 
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reHectecI by the Kulczinsky-2 index values ol 
locality Q in Table 111. 

According to the evidences acumulated so 
far, the Chilean Bryozoan Fauna can be 
divided into four provinces: 

a. Chileai): from Arica to Chacao Channel 
(18"S-42^’S). 

b. Magellanic: from Chacao Channel to 
Diego Ramirez islands (42''S-5(V’30’S). 

c. Juan Fernandez Islands. 

d. Easter Island. 

1 he limit between the Chilean and Magellanic 
provinces is only approximated, because most 
of their known Bryozoa are shallow water 
forms including many littoral ones. S|:>ecies 
obtained at deeper waters have proved to be 
typically Magellanic. This is the reason for 
considering the C.hacao (diannel, where the 
austral archipelagos begin, as the 
southernmost limit of the Cdiilean bryozoan 
province. ProbabK the actual limit be at a 
point near 4(V’S, as suggested b\ several 
zoogeographers when discussing the general 
zoogeography of the Chilean coast (Fkman, 
H153; Briggs, 1974). 


D.ThlSol’ t tiKRN Pacific Bryozoan Fai nas. 

In the following account these faunas will be 
featured and compared in a threefold 
scheme: the taxa, the polymorphism and the 
zoarial diversity. 

The taxa: From a taxonomic point of view' 
the Southern Pacific Bryozoan Fauna can be 
divided into three large groups 
corresponding to the Australian, Antarctic 
and South-American elements. 

a. The Australian area has the largest 
number of species reaching near 400 in the 
southern part of the Australian continent 
(MacGillivray, 1887, 1895); ca. 350 in the 
northern coasts between the continent and 
New Guinea, and amounting to 640 between 
the Philippines and the former (Schopf et al. 
1978). This vast area has a number of 
endemic, or nearly so, families such as 
Eurystomellidae, Euthyrisellidae, 

Conescharellinidae, Euthyroididae and 
Parmulariidae. On the other hand the 
Reteporidae, Adeonidae, Onchoporidae, 


Orbituliporidae and Catenicellidae are 
principally represented there. 

Families giving a special distinction to this 
area are the Catenicellidae, 

Conescharellinidae and Reteporidae. 4 heir 
species are characterized by very specialized 
zoaria and high polymorphism values and 
contribute to a large extent, to the great 
zoarial diversity of the Western Pacific 
Bt yozoa. 

4 he cyclostome Bryozoa are also well 
represented both fossil and recent 
(MacCullivray, 1887, 1895). Some genera are 
seemingly endemic to this area, viz. Favosi[)()ra 
and Densipora. Other specialized forms, e.g. 
Crisina radians and Desmeplagioena lineata, 
mafe connections with the Antarctic and 
Subantarctic regions respectively. 

4 he Australian Bryozoan Fauna as a whole 
shows features corresponding to more 
K-selected species owing to its high 
pol\ morphism, what means a keen zoecial 
division ol the work at colonial level ( Fable 
IV), a higher zoarial diversity (4 able \') and 
an extreme taxonomic diversity ol the s|>ec ies 
compared in number and specializations witli 
other regions of the world. (MacCullivra\ 
1887, 1895; Harmer, I92(k 1933, 1957; Bock, 
1982). 

b. 4 he antarctic and subantarctic zones 
have been carefully characterized by Hastings 
(1943), Borg (1944), Rogick (1965), 
Androsova (1968) and Moyano (1975, 1978). 
Rogick indicated, with some hesitation, tlie 
existence of 321 species inside the Antarctic 
Convergence. Among these, 179 were 
considered endemic (55.94%), being 
composed of 1 entoproct, 2 ctenostomes, 18 
cyclostomes, 89 anascan cheilostomes and 69 
ascophora n cheilostomes. 

Fo these figures many new' species have 
been added in the last years (Moyano, 1978) 
causing the endemism to be higher. In fact, 
along the Antarctic peninsula the endemism 
varies from 70% to 90% on a basis of 128 
species (Moyanc:), 1978). 

4 axonomically the Antarctic Bryozoan 
Fauna is marked by a large number of species 
belonging to the genera: Amastigia. Beania, 
Camptoplites, Notoplites, Cellaria, Chaperiella. 
Cornucopina, Cellarinella, Eschar aides, and 
Smittina. At family level, this fauna is sharp!) 


l able IV 


POLYMORPHISM OF SOME RECENT PACIFIC C:HEILOSTO\LV FOL S BRYO/.OAN I ATNAS 


Faunas 

Species 
n umber 

No poK- 
morphs 

1 Ol more 
polv morphs 

2 Ol more 
poKmorphs 

3 or more 
poK morphs 

Philippine region 
{Claim Bassler, 1929). 

290 (1007() 

OH (22.977) 

228 aiAvy/c) 

52 (17.5(i9) 

3 (2.307) 

Inclo-pacific area 
(Harmer, 1920, 1934, 1957). 

437 (1007) 

00 (l.'>.107) 

(84.90^4) 

109 (24.94 7f) 

37 (8.407) 

Aniarciic region 
(Moyano, 1975). 

194 (1007) 

37 (19.077) 

157 (80.927f ) 

46 (23.7 17f) 

15 (7.737) 

Magellanic region 
(Moyano, 1982). 

134 (1007) 

34 (2.'->,377) 

100 (74.()2T) 

34 (25.37T) 

2 ( 1 .497 ) 

Chile, 42‘’S-18"S 
(Viviani, 1969; Moyano) 

91 (1007) 

41 (4.'->.0,'-)7 ) 

.50 (.54.94T) 

7( 7.697)' 

3 (3.297) 

(ialapagos islands 

(Osburn, 1950. 1952, and 1953). 

120 (1007) 

30 (23.K07) 

96 (76.205f ) 

31 (24.60%) 

0 (4.70%) 

Arctic region 
(Kluge, 1962). 

200 (1007) 

57 (28.507) 

143 (7I.50T) 

3! (15.507) 

4 (2.007) 


defined by the Bugiilidae, Scnipocellariidae, 
Flustridae, Cellarinellidae, and Smittinidae. 
Among these, Cellariidae has the endemic 
genera Cellariaeforma, Mawsonm and 
Paracellana. Cellarinellidae shows only one 
species — C. duhia Waters — beyond the 
Antarctic Convergence to the north, file 
family Reteporidae is lairly well represented 
with 8 species; in this ieatiire tlie Antarctic 
Bryozoa come nearer the Australian taima 
where the largest number o! reteporids exists. 

c. The South-American coast from the 
(ialapagos islands to the south shows at least 
twodilTerent hryozoan launistic components: 
the more austral is also the more studied one 
having ahouth 200 species (Movano, 1082), 
and the northernmost one from ca. 40‘’S to the 
(»alapagos is beginning to he known. In this 
study more than 100 species are adscrihed to 
it. fhe (ialapagos Bryo/oan Fauna it.selt 
(omprises 150 species and is closer to the 
fanamic zoogeographical region, so it shares 
most of the species with the C'»ull of Calitornia 
(Oshurn 1950, 1952, 1955, Soule, I9(i5; 
Moyano, 1982). The continental shelf from 
Cniayac|uil (02‘‘00’S) to Arica (18‘’09’S) is 


poorly known hut it is possible to presume that 
it has, at least in part, a mixed hryozoan fauna 
composed of panamic, pei uvian and Chilean 
elements. (See Fable 1). 

Thf' polymorphism: Fhe measure ol 

polymorphism can feature a given Bryozoan 
Fauna rellecting its evolutive history (Schopl, 

1 975). I bis criierium has been used by Schopl 
to characterize tropical and polar cheilostcmie 
lamias. According to this author the delensive 
polymorphs arc increasingly K-selected from 
the arising of the Cheilostomata up to the 
present time (Schopl, 1977). On the basis ol 
these ideas, a measure of the polymorphism 
lor Recent and Fertiarv Pacillc Bryozoan 
Faunas is presented. 

Table IV shows that the Indo-Facific and 
the Antarctic have the highest values, and 
Chile has the lowest ones. Highest values seem 
to be associated with the tropics, being the 
Antarctic an exception. When considering the 
polymorphism ol the Ferliary Bryozoan 
Faunas (Table V) it is possible to see that it 
increases from South-America to Au.stralia, 
but New Zealand has a larger proportion of 
species having two or more polymorphs. The 
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possible significance of these figures will be 
discussed later. 

The zoarial diversity: Stach (1936» 1938) 
developed a new approach for considering 
the bryozoan species as a whole within a given 
faunule. He classified the extant bryozoan 
colonies in nine zoarial forms, namely: 
Membraniporiform, Petraliform, 

Catenicelliform, Eschariform, Reteporifonn, 
Vinculariform, Cellariform, Flustriform, and 
Lunulitiform, correlating them with 
particular conditions existing where they 
grow. He applied this view to estimate the 
batimetry of Lower Cenozoic formation 
fossils. From the beginning he stressed the 
idea of the variability of the zoarial form 
possessed by certain species, for instance, 
Caleschara denticulata (MacGillivray) which 
becomes eschariform in shallow waters of the 
Southern Australian coast, but it becomes 
vinculariform from 30-200 fathoms in Bass 
Strait. The number of zoarial forms has 
grown from the times of Stach to the present 
day, but the basic types he described are the 
more common and easier to identify. 

In previous works (Moyano, 1978, 1982) 
the zoarial diversity of both tropical and polar 
Recent Bryozoan Faunas was calculated. 
These calculations showed that different 
values were present, being higher in the 
Indo-pacific and Antarctic regions. This 
finding was associated to environmental 
stability. It was also demonstrated that the 
highest values of Zoarial diversity correspond 
to the highest figures of polymorphism. 

Now, in this work the same ideas have been 
applied to several bryozoan faunas of the 
Pacific basin. In Table VI, the main Pacific 
Bryozoan Faunas from the Arctic to the 
Antarctic and from the western to the eastern 
continental shelves are compared in this 
sense. The zoarial diversity expresed as H7H’ 
max attains the highest values from the 
Antarctic to the Philippine ishmds 
(71%-82,6%), median values from the 
Magellanic area to the Arctic, and the lowest 
one for 107 species of the Chilean coast 
between IS^'S to 42‘"S. This means that there 
are two different large assemblages around 
the whole Pacific basin when considering the 
zoarial types and the probability of llnding 
one of them in studying a given fauna; one 


includes the tropical Western Pacific plus the 
Antarctic, and the other the Eastern cold 
temperate, temperate and tropical Pacific plus 
the Arctic. If the idea that environmental 
stability favours higher zoarial diversity values 
were true, then the Eastern Pacific Brvozoa 
Faunas would have born a certain degree of 
environmental uncertainty liaving been 
higher than the one affecting the Western 
Pacific Faunas. This idea can hold true when 
considering that one of the world areas 
supposed to have been very unstable during 
the last million years is the Arctic, where the 
zoarial diversity attains low values. Then, why 
the Chilean coast Bryozoan Fauna has the 
lowest value? One response could be: the 
incomplete knowledge of its fauna, and the 
other one supposes this area to have been 
affected by great environmental unstability 
during the Tertiary. 

On the other hand, the Argentinean 
Tertiary Patagonian Bryozoa exhibit ca. 789r 
eveness whereas New Zealand has 72.9% and 
South Australia 83.23% when analyzing the 
Cheilostomata plus the Cyclostomata. If only 
the zoarial diversity of the Cheilostomata is 
analyzed, the Argentinean figure diminishes 
to 74.58% and the Australian one increases to 
84.39%. If the Tertiary Argentinean 
Bryozoan extended to the present Magellanic 
region, then, during the Patagonian in the 
Tertiary period the environmental conditions 
were different, since the present zoarial 
diversity values are lower. In the Australian 
area, the Victorian Tertiary Bryozoa had 
higher diversity values than those from today, 
indicating conditions not very different from 
the Recent ones. Nevertheless, it is always 
necessary to remember that the fossil record 
has always the danger of being incomplete 
and then conducing to wrong deductions, if 
not properly evaluated. 

From the threefold analysis just finished 
one aspect seems to emerge: the Western 
Pacific Bryozoa are marked by high values of 
polymorphism, zoarial diversity, and 
taxonomic diversity. This characteristic can be 
also extended to the Antarctic. Thus,, the 
Antarctic and the Australian area converge in 
this sense although being far apart today. This 
convergence also extends to the family 
Reteporidae which has its greater 
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diversification in both areas; in comparison, 
the Magellanic area has at most two 
reteporidan species which reach to S in the 
Antarctic and more than 30 in the Australian 
area. 

Although the differences stressed above 
between the western and easter sides of the 
Pacific basin, many connections among them 
can be established when studying their taxa. 
The physical connecting element providing 
relatively similar conditions in the Siiban- 
tarctic Pacific area is the \Vest-\Vind-l)riit. 
Probably, to its intermission 33 spec ies have a 
circumaiistral or nearly so distribution 
(Moyano, 1982). 

Each ol the lour Chilean bryo/oan 
provinces defined above has some common 
elements with the Australian area, d'he 
Magellanic pnn ince has the 33 species alreach 


indicated. The Chilean province shares the 
genera Retevirgula, Heteropora, Opaeoplwra, 
Arihropoma, Aspidosioma, Plesiotfwa, 
Crepidacautlia, Cryptosiila, Ellisma, Escinn aides, 
1 1 1 ppomen el la , H ippopodi nel la , It we rs i u la , 

Ostiumosta, Spiroponua, Viitahcella and Btcrism. 
d'he Juan Fernandez province has the 
following species also present in the 
Australian area: Arthropoma hiseriale (Hincks), 
Caberea zelandica (Gray), Celleporina costata 
(MacGillivray), Crepidacautlia crinispina 
Levinsen, Cliaperiella cenncornis (Busk), 
Hippomenella vellicata (Hutton), Microporella 
linufera (Haswell), Spiroponua peuiagoua 
(d’Orbigny), Smitiiua maple.stouei 

(MacGiliivrav) and Smittiua purpurea (Hincks). 
The Easter island province shares with the 
Australian area the genera Esclianua, 
Cnbralaria and Cauda. 


DISCUSSION 


The Chilean Bryozoan F'aiina is defined bv a 
large amount of encrusting species and low 
values of zoarial diversity and polymorphism. 
A close examination of its components and its 
distribution shows that there is a Magellanic 
zone, richer in species and having higher 
polymorphism and zoarial diversity values, 
and a Northern zone with less species and verv 
small values of the other parameters, d he 
Magellanic area is directly inlluenced by the 
West-Wind-Drift waters, and the shell north 
to 40''S under the regime of the cold 
Humboldt current which Hows north 
affecting the western South-american coast 
reaching Guayaquil. This cold How dellects 
the superficial isotherms to the north; being 
that corresponding to 2()”C near the 
Equatorial Line. Thus the whole (Tilean coast 
is affected by cold waters. Nevertheless, the 
presence of warmer, more saline and less 
oxigenated waters running to the south under 
the Humboldt current is not negligible for 
their effects acting on pelagic and benthic 
species under 100 m depth along Central and 
Northern Chile. This has been tested with 
mesopelagic fishes (Craddock and Mead, 
1970) and it is probalby the explanation ol the 


presence to the latitude ol Valparaiso ol the 
tropical bryozoan Bellulopora bellula. 

If the present oceanographic conditions 
had been present during the whole fertiary 
period or during large part ol it, making this 
area more stable, then the Brvozoan f'anna 
perhaps would have had polymorj^hism and 
zoarial diversity llgures similar or near to the 
present antarctic ones. Fleming (1979) states 
that during the Neogene, the Chilean f auna 
was hit more than other cool temperate 
regions by thermic and faunistic oscillations 
causing many Panamic and Indo-pacific 
elements to arrive from the north during 
warmer periods, and which were extinct 
during the cooler ones along the Ice Ages. 
These facts mean instability and, probablv, 
these are the cause that have ieatured ihe 
extant Chilean Bryozoa, easily detected in its 
low polymorphism and zoarial diversity. 

Taxonomically (he Chilean Bryo/oan 
Fauna shows traces ol the facts depicted 
above, being composed of Indo-Pacillc, 
Panamic Subaniarctic, Antarctic and endemic 
elements. Some species apparently show an 
antitropical distribution, viz. Memhranipora 
Isabel I eana (? = A/, xdllosa) associated to 


33 


Macwcystis kelps, as do too A/, hyadesi. II 
Nicholson's ( 1979) view is correct, this species 
came from the Northern Hemisphere when 
the genus Atacrocysiic invaded the Southern 
Hemisphere. 

Tlie division of the Chilean Brvozoan 
Fauna into lour provinces, two continental 
and two insular, results from the data in 
Tables, I, H and III. d liis agree with most ol 
the zoogeographical models already proposed 
for the Chilean Fauna (Fkman, 1953; 
commented and summarized in Briggs, 
1974). I he present knowledge does not 
support Viviani's proposal of dividing 
continental (Aiile into lour pro\iluc^s. In the 
littoral zone (intertidal and upper subtidal) 
mam species — those wich Vixiani dealt 
\vith — go far south, whereas in the snblittoral 
below ten meters de|Mh others go far north. 
Fhe littoral Retn’irgula arealaia t eat lies as far 
as the (iuaitecas archipelago (44“S), whereas 
the antarctic and subantarctic Invcrsiula nntrix 
reaches 30’’S, and the magellanic Rnmauchnna 
martmli 3(V’S. This fact would supi^ort the 
existence of an intermediate “mixed' 
province between the Magellanic and the 
Northern one, composed oi a mixing ol 
southern and northern elements. 
Nevertheless, the study of samples collected 
below 35 m depth to 200 or more m depth 
shows that in Central (4hle there exists a 
particular Bryozoan fauna different Ironi the 
Magellanic one at the same depth. The 
probability exists that north Valparaiso the 
same species which have been found between 
Lebii and Funta Curaiimilla may appear at 
100-150 m depth. 

The present-day bryozoan diversitx 
around Australia is substantiallv higher th.m 
in the South-american coast. Folvmorphisni 
and zoarial diversity have the highest values in 
Australia and in the Indo-Pacific region. 4 his 
feature also characterizes the Antarctic. An 
interpretation of the latter could be to 
consider the long and stable isolation ol the 
Antartic being separated from Australia bv 


the circumantarctic current (30-25 Ma; (b ant 
Mackie, 1979), Although the extreme 
environmental conditions now present in the 
Antarctic, its persistence for several million 
years rendered it an stable environment; this 
probably caused the bryozoan species to be 
K-selected, what means slow growth, long life 
as in Cellarinella species forming annual marks 
that indicated that they have a life span of 
several years, and the development of very 
specialized avicularian and vibracularian 
polymorphs. Australia was drifting to the 
north while the Antarctic and the water mases 
around it were progressively cooler, this fact 
provided it with a more favourable 
environmental condition than that occurring 
at that time in the southermost part of South 
America (Grant Mackie, 1979; Rennet in 
Knox, 1979). 

If environmental unstability is one of the 
factors that induces species to be r-selected 
and stability to become K-selected (Fianka 
1970, in Schopf, 1977), then the Bryozoan 
Faunas from the Antarctic to the Philippines 
would translate an evolutive history having as 
frame a long environmental stability. On the 
contrary, the Bryozoan Faunas from the 
Arctic to Magellanic region are marked by low 
zoarial diversity and lower values of 
polymorphism showing a more r-selected set 
of species indicating a less stable environment 
in the long term. 

Fhe closer Tertiary connections between 
Australia and Antarctica are perhaps still 
observed in the existence of a relative large 
amount of reteporidan species. Reteporine 
species are highly specialized exhibiting an 
important degree of polymor])hism with up to 
four different types of avicularia. On the 
other hand, three of the Antarctic 
Reteporidae belong to the Uippellozoon , 

wich is also represented in New Zealand, 
meaning perhaps, some connections between 
these islands and the Antartic, at least, in their 
hydrological conditions during, the early 
pliocene to the late early Pleistocene (Knox, 
1979). 


CONCLUSION 


he present study further shows tluit: 

;i. I he Chilean Bryozoan Fauna comprises 
267 species^ including 19 Ctenostomata 
(7.1 1^), 46 Cyclostomata (17.229f) and 
202 Cheilostomata (75.659^). 

b. Twenty four species and a name are 
described as new: 

ba. The Cheilostomata Aplousiua gym- 
nocystica sp. n., Antropora 
paiicinyptocysta sp. n., Arachnopnsia 
areolata sp. n., Cellana humiUs sp. n., 
Cnbralaria labiodentata sp. n., Escha- 
roides rnolinai sp. n., F enestruhna mi- 
crostoma sp. n., Microporella areolata 
sp. n., Opaeophora browni sp. n., 
Parasmittina proximoproducta sp. n., 
Phylactella problematica sp. n., Retevir- 
gula zoeciulifera sp. ii., Schizoporella 
manlina sp. n., Snuttwa fragaria sp. 
n., Smittina jacqiielmae sp. n., Smittiua 
undulimargo sp. n., Smittina volcanica 
sp. n., Spiroporiua reteporelliformis sp. 
n. 

bb. The Cyclostoinata Crisia pannntcr- 
nodata sp. n., Desmeplagioecia irregu- 
laris sp. n., Frondipora masatierrensis 
sp. n., Tubulipora proteica sp. n., 
Tubnlipora tuboangusta sp. n. and 
Tubulipora tiiboluta sp. n. 

be. The new name Smittina jullieni n. 
nom. for tlie preoccupied Smittia 
Jullien, 1888. 

c. From a bryozoogeograpliical point of 
view the Chilean fauna is divided into 
lour units or provinces: 

ca. Magellanic, from Chacao Channel to 
Diego Ramirez islands (42* 'S 
-56‘‘30'S). 

cb. Chilean, from Arica to CJiacao 
Channel {ca. 18^S-42*’S). 

cc. Juan Fernandez, (33*‘38’S; 75‘’32AV). 

cd. Faster island, {2T0rS\ 109"22TV). 

d. From a taxonomic point of view, in the 
Eastern South Pacific Ocean, the 
families Reteporidae, Vittaticellidae, 
Adeonidae and Scrupocellariidae are 
poorly represented in relation to the 
Australian area, whereas, the Eurysto- 


mellidae, Eutliyrisellidae, Conescharel- 
linidae, Euthyroididae and Parnuila- 
riidae are altogether absent. 

e. In the whole Pacific basin plus the 
adjacent polar areas the polymorphism 
of the Cheilostomata and the zoarial 
diversity of all marine living bryozoan 
orders attain highest values in the 
western side from the Antarctic to the 
Philippines, and lowest ones from the 
Magellanic area to the Arctic. 

f. The calculated figures of polymorphism 
and zoarial diversity for the Tertiary 
Bryozoa from Argentine, New Zealand 
and South Australia also increase to the 
west. Nevertheless, the actual zoarial 
diversity figures of New Zealand being 
slightly lower than the Argentinean 
ones. 

g. On the basis of zoarial diversity and 
Cheilostomata polymorphism, the 
Western Pacific plus the Antarctic have a 
more specialized -that is, a more 
K-selected- Bryozoan Fauna reflecting 
perhaps a history of greater stability in 
the long term. The Eastern Pacific, on 
the contrary, shows substantially lower 
values; this implies more generalized or 
more r-selected bryozoan species 
extending from the Magellanic region to 
the Arctic. 

h. The lowest polymorphism and zoarial 
diversitv figures of the whole Pacific 
basin belong to the Chilean coast 
between 18‘’S and 42*’S. I bis could be 
explained, at least in part, by the great 
variability of the environmental 
conditions during a large pan ol the 
Tertiary. 

ACKNOWLEDGEMENTS 

The author is deeply indebted to the 
institutions and personnel of the Facultad de 
Ciencias Biologicas y de Recursos Naturales, 
Universidad de Concepcion, Chile, whose 
cooperation and assistance made this work 
possible: the Chilean Navy; Departaments of 
Zoology and Oceanology, Universidad de 


35 


Concepcion; Instituto de Fomcnio Pesquero; 
Dr. Jorge Artigas, Prof. Fidel Jeldes. Dr. Ariel 
Gallardo. Prof. Enrique Bay-Schmith, Prof. 
Andres Angulo, and the collectors already 
cited in Materials and Methods. 

Dr. D. A. Brown of the Australian 
University, Canberra and Dr. R.E. Wass of the 
University of S)dne>, are particularly 
thanked lor help to resolve systematic 


problems (D.A.B.) and for sending valuable 
papers on Australian Bryozoa (R.E.W.). 

I’he author also thanks constributions ol 
Monica Orellana and Miguel Angel Alarcon 
(Departments of Zoology and English, 
Universidad de Concepcion) for l eading and 
revising the manuscript, Jose Bustos tor 
redraw ing the plates and Mrs. Lily Vane/ lor 
secretarial assistance. 


REFERENCES 


AM)ROSt)VA, E.I. 1968. Mshaiiki Otiiadov 
Cyclostomata i Clenostomata Antarktiki i 
Subantarkliki. Rezultati Biologicheskij 
Issledovanii Sovetskoi Antarkiicheskoi 
Ekspeditsii, 1955-1958. Issicdovania Faimi 
Morei VI (XIV) 4:35-84. 

1972. Mshanki Cheilosiomaia Anasca 

Antarktiki i Siibantai ktiki. Rezultati 
Biologicheskij Issledovanii Soveiskij 

Aiitai kticheskij Eks])editsii, 5:31.5-344. 
IssledoNania Faimi Morei XI (XIX). l.eiiiiigr<id 
B ASsu R, R.S. 1953. Idealise on linei lebraie 
Paleontologv. Part ('•. Bivozoa. C»eol Soc. 
America and Univ. Kansas Press, i-xiii; ('. !-('» 
253. 

Boc k, P.E. 1982. Biyozoans (Phvlum Bryozoa). 
319-394. In Shepherd, S.A. X* I. M. Fhonias 
(Eds.) Marine Inverlehrates ol Southern 
Austialia. Part 1. DJ. Woolman, Goverment 
Primer, South Australia, Australia. 491 p|). 
Borg, E. 1944. Fhe Stenolaemaious Bryozoa. 
Fiirih. Zool. Res. Swedish Antarct. Exped. 
1901-1903, 3(5): 1-276. 

BrigC’.s, j.C. 1974. Marine Zoogeography. 

McGraw-Hill Book Co. USA., 475 pp. 

Brown, D.A. 1952. I he Fei tiarv C’dieilostomatous 
Polvzoa ol New Zealand, i-xii, 1-405, Biitish 
Museum (Natural Hisiorv). 

1956. Some Pliocene Polvzoa Irom South 

Australia. Ann. Mag. nat. Hist. (12) 9, 593-(il I. 

1957. Fossil cheilosiomaious Polvzoa 

Irom South-west \5ctoria. Mem. C»eol. Sur\. 
\5ctoria, 20, 1-90. 

Buc.E, E. 1979. Bryozoaires Cyclostomes. Resultats 
Scientifiques des Campagnes de la Calypso, 
1 1(34): 207-252. 

Bi sk, (». 2852. Catalogue olMai ine Polvzoa in the 
Caillection ol the British Museum. 
Cdieilostomata I, 1-54 pp., 1-64 lams. 


1 854. (dualogue ol Marine Polvzoa in the 

C5)llection ol the British Museum. 
Cheilosiomaia II, 55-120 jvp., lams. ()5 124 

1884. Repori on the 15)lvzoa-lhe 

Cheilosiomaia. Scieniific Resulis ol ihe 
('hallenger Expedition, Zoologv 10(30): 1-2 1 (i. 

I88(i. Repori on the Poly- 

zoa-CAclostomata, Clnenosiomata and 
Pedi( ellina. Scientil'ic Results ol the ('hallenger 
Expedition, Zoology 17(50): 1-47. 

Cai A b I, L. 1904. Brvozoen. Ergh. Hamh. Magalh. 

Sammelreise 1892-1893; 3:1-45. 

Cang, F. 1904. Les Bryozoaires du Patagonien 
(Echelle des Br)ozoaires pour les terrains 
tertiarires), Mem. Soc. geol. Fr. Pal., XII, Fasc. 3, 
pp. 1-30. 

1908. Iconographie des Bryozoaires 

F'ossiles de rArgentiiie, An. Mus. nac. B. Aires, 
XVII, (ser. 3A X), pp. 245-341. 

1911. Ibid., XXL (ser. 3A XIV), pp. 

215-291. 

y R.S. Bassi.fr. 1930. The Bryozoan 

Fauna of the Galapagos Islands. Proc. US. nat. 
Mus. 76(1 3): 1-78. 

('asi illa, j.C. 1979. Caractei isticas bioticas del 
Pacilico Sui -Orienuil, con especial referencia al 
secloi chileno. Rev. Com. Perm. Pacifico Sur, 
10:167-182. 

(^rai)|)( ) i,K, J.E. and (LVV. Mfad. 1970. Midwaiei 
Fishes Irom the Eastern South Pacibc Ocean. 
Anton Bruun Report Number 3: 3.1-3.4t>. 
Scientillc Results ol the Southeast Pacific 
Expedition. E. C4iin (Ed.) Texas A X: M 
University, Marine l^aboratorv, Galveston. 
USA. 

Durham, J W. 1979. The fossil record, plate 
tectonics and development of characteristic 
members of austral marine faunas. Proc. Inti. 
Symp. Mar. Biogeogr. Evol. S. Hemisph. N.Z. 
DSIR Inform. Ser. 137, 1:165-186. 


36 


Ekman, S. 1953. Zoogeography of the Sea. 

Sidgwick & Jackson Ltd. London. 417 pp. 
Fleming, C.A. 1979. Evolution of the South Pacific 
marine biota: the expanding fossil record. Proc. 
Inti. Symp. Mar. Biogeogr. Evol. S. Hemisph. 
N.Z. DSIR Inform. Ser. 137, 1:5-26. 
Grant-Mackie, J.A. 1979. Creataceous-Recent 
plate tectonic history and paleoceanographic 
development of the Southern Hemisphere. 
Proc. Inti. Symp. Mar. Biogeogr. EmA. S. 
Hemisph. N.Z. DSIR Inform. Ser. 137, 1:27-42. 
Hakmek, S.F. 1926. The Polyzoa of tlie Siboga 
Expedition. Pan. 2, Cheilostomata Anasca. Rep. 
Siboga Exped. 28{b): 18 1-501 . 

S.F. 1926. The Polyzoa oI tlie Siboga 

Expedition. Part 3, Cheilostomata Ascophora L 
Family Reteporidae. Rep. Siboga Exped. 
28(c):503-640. 

1957. The Polyzoa of the Siboga 

Expedition. Part 4, Cheilostomata Ascophora 1 1 . 
Rep. Siboga Exped. 28(d): 641-1 147. 
Hamilton, A. 1898. A list of Recent and fossil 
Bryozoa collected in various parts of New 
Zealand. Trans. Proc. N.Z. Inst. XXX, 192-99. 
Hastings, A. 1930. Cheilostomatous Polvzoa from 
the vecinity of the Panama Canal collected by Dr. 
C. Crossland on the cruise of the S.V. “St. 
George”. Proc. zool. Soc. London, 1929, N” 
4:697-740. 

1932. The Polyzoa with a note on an 

associated hydroid. Brit. Mus. (Nat. Hist.) Sci. 
Rept. Great Barrier Reef Exped. IV, 12, 
399-458, pi. I. 

1943. Polyzoa (Brvozoa) 1. 

Scrupocellariidae, Epistomiidae, 

Farciminariidae, Bicellariellidae, Aeteidae, 
Scrupariidae. Discovery Rep. 22:301-510. 
Hawvari), P.|. 1980. Cheilostomata (Bryo/oa) 
from the South Atlantic, j. Nat. Hist. 
14:701-722. 

Heck, L. and E.D. McCoi. 1979. Biogeography ol 
seagrasses: evidence from associated organisms. 
Proc. Inti. Symp. Mar. Biogeogr. Evol. S. 
Hemisph. N.Z. DSIR Inform. Ser. 137, 
1:109-128. 

Hedgpeth, J.W. 1969. Introduction to Antarctic 
zoogeography. Antarctic. Map. Folio Ser. (II), 
1-9. 

Hondt, J.L. d. 1969. Les Bryozoaires du Secteur 
Indien de I’Ocean Austral. C.R. Soc. Biogeogr. 
481, 53-72. 

Hutton, F.W. 1873. Polyzoa in Catalogue of the 
Marine Mollusca of New' Zealand. XI 1 + 1 16 pp. 
(Polyzoa, pp. 87-104). Wellington. 
jULLlEN.J. 1888. Bryozoaires. Miss. Sci. Cap. Horn. 
1882-1883, 6(3):3-92. 

Knox, G.A. 1960. Littoral ecology and 


biogeography of the southern oceans. Proc. R. 
Soc. Ser. B. 152(949), 577-624. 

1979. Distribution patterns of Southern 

Hemisphere marine biotas: some comments on 
their origins and evolution. Proc. Inti. Symp. 
Mar. Biogeogr. Evol. S. Hemisph. N.Z. DSIR 
Inform. Ser. 137, 1:43-81. 

Kubanin, a. a. 1980. Geograficheskoe 
rasprostranenie mschanok, vstrechaiushijcia v 
morskom obrastanii. !n: V.A. Kudriaschov 
Ecologiia Obrastaniia v Severo-zapadnoi Chasii 
Tijogo Okeana.: 1 09- 1 40. Akademiia Nauk 
SSSR, Dalnevostochnii Nauchnii Tsentr, 
Institut Biologii Moria. Sbornik rabot 20: 1- 150. 
Vladivostok, SSSR. 

Lopez-Gappa, I J. 1978. Catalogo preliminai de los 
Brvozoa y Ento]>i octa marinos recienies citados 
para la Argentina, (’ontr. (aent. CdBIMA, 
152:111. 

Lt\ lN(;s roNE, A. A. 1927. A checklist ol the marine 
Bryozoa ol Queensland. Rec. Aust. Mus. X\4, 
504S9. 

1928a. Bryozoa from South Australia. 

Rec. South Aust. Mus. IV, 3-24. 

1928. The Bryozoa-Supplemeniai v 

Report. Sci. Rep. Australasian Antarctic Exped. 
1911-1914 (C) IX, 1-93, pis. 1-7. 

1929. Bryozoa Cheilostomata from New' 

Zealand. Vidensk Medd. dansk naturh. Foren . 
Kbh. LXXXVll, 45-104, pis. I, 2. 

McGlLLtVRAY, P.H. 1887. A catalogue of the 
marine Polyzoa of Victoria. Trans. Proc. roy. 
Soc. Viet. XXIII, 187-224. 

1895. A monograph of the Fertiaiv 

Polvzoa of Victoria. Frans, rov. Soc. \'i( t. (n.s.) 
IV, 1-166, pis. 1-22. 

Maplesione, C.M. 1899. Further descriptions ol 
the I'ertiarv Polvzoa ol Victoria, 11. Proc. rov. 
Soc. Viet, (ns.) XI L I -13, pis. I, 2. 

1909a. Polvzoa from the Calbert Islands. 

Proc. roy. Soc. \'ict. (n.s.) XXI, 410-19, ])ls. 
26-28. 

1909b. The expedition of H.M.C.S. 

‘Miner 5-The Polyzoa. Rec. Aust. Mus. \4I, 
267-73, pis. 75-8. 

M\R(.IS, E. 1921. Bryozoa von den |uan 
Fernandez- 1 nseln.: 93-124. In Karl Skoitsherg 
(Ed.), Fhe Natural History ol Juan Fernandez 
and Easter Island. 3:1-688. Uj)psala. 

1922. Bryozoen von den Auckland- und 

(>amj)bell-l nseln. V9densk. Medd. d<msk 
naturh. Foren. Kbh. LXXIII, 85-121, pi. 5. 

Monmoi, F. 1979. Faunal affinities among 
Abyssal Atlantic Basins. Sarsia t>4(I-2), 93-95. 

Morris, P. 1980. The Bryozoan Family 

Hippothoidae (Cheilostomata-Ascophora) with 
emphasis on the Genus Hippothoa. Allan 

37 


Hancock Monographs in Marine Biology N'’ 10; 
M 15. 

M()\ ANO, C..H.I 1973. Brio/oos Mai inos (.hileiios 
I. Bno^oos (le la Isla de Pascua 1. (iavaiia /ool. 
(L>r>);l-23. 

197-4 Brio/oos Marinos (ihilenos II. 

Brio/oos (le Chile Ausnal 1. Ciavana /ool. 
(39): 1-11. 

1975. El polimoi llsmo de los Bi \o/oa 

aiUariicos (omo iin indice de estahilidad 
ainhiental. (iavana Zool. (33): 1-42 

1977. lirvo/oa del Archi|)ielago de )uan 

leinande/. Resumenes Septimo Congreso 
Eadnoamei i( ano de Zoologia, 1 ik uin.m. 
Argentina, p. 1 1 4. 

197s. Bi\o/oa de Bahias Antarticas: 

algunos aspectos ecologicos. Sei . Caent. Inst. 
Aiuarl. Cliileno (24):35-(i9. 

I9S2. Magellanic Br\o/oa: Some 

Ecological and Zoogeographic al Aspects. 
Marine Biologv (w:Sl-9(). 

1982. Brvo/oa Maiinos de Centro \ 

Siidamt^Mica: Evaluacion prelimmar. Cah. Biol 
.Mai. 23(4); 3()5-380. 

y S.M. Melc.arejo. 1978. Bryozoa 

Marinos Chilenos nuevos o poco conocidos. Bol. 
Soc. Biol. Concepcicm 51 ( 1): 167-181 . 

\ D.P. c;c)Ri)ON. 1989. New species ol 

Hi|)j>oth()iclae (Brvo/oa) Iroin C4iile, Antarcti<a 
and New’ Zealand. |.R. Soc. N.Z. 10:7:)-9:). 
NtWMAN VV.A. 1979. On the biogeogi ai)hv ol 
halanomorph harnacles ol the Southern Occmii 
including new halanitl taxa; a suhlamiK, two 
genera and three species. Proc. Inti. Svmp. Mar. 
Biogeogi . Evol.S. Hernisph. N.Z. DSIR Inlonn. 
Ser. 137, 1:279-396. 

NKHOI.SON. M.E. 1979. Evolution within 
Aiacracysti.s: Northern and Soulhein 

Hemispheie taxa. Proc. Inti. Synij). .Mai. 
Biogeogr. Evol.S. Hernisph. N.Z. DSIR Inlonn. 
Ser. 137, 2:433-441. 

Okbk.NA, a. d’. I84I-I847. Zoophvtes. \'ovage 
clans rAmei icjue Meridionale. 5(4), 7-28 (1847), 
Atlas 9, pi. 1, 3, 5 (1841), pi. 2, 4, 6-13 (1842). 
Osiu KN, R.C. 1950. Brvo/oa of (he Pacific Coast ol 
America. Part 1, Cdieilostomata Anasca. Allan 
Hancock Pacific Expeditions. 14( 1): l-2<)9. 

1952. Bryo/oa of the Pacific Coast ol 

America II. Cheilostomata Ascophora. Allan 
Hancock Pacific Expeditions. 14(3):271-61 1. 

1953. Bryo/oa ol the Pacific C:<>ast ol 

America HI. Cyclostomata, Ctenoslomat a, 
Entoprocta and Addenda. Allan Hancock 
Pacific Expeditions. I4(3):6 1 3-84 1 . 

Powell, N.A. 1967. Poly/oa (Bryozoa)- 
Ascophora-from North New Zealand. Discovery 
Reports, 34:199-394. 


Ql ()\ et (fAiM.AKD. 1824. Zoologie. Voyage autour 
dll Monde de TUranie et Physicienne. Paris. 

Rmi.tA, S.O. 1881. Poly/oa. In: Account ol the 
zoological collection during the sur\ey ol 
H.M.S. “Alert’' in the Strait ol Magellan and on 
the coast ol Patagonia, pp. 44-61. Proc. Zool. 
Soc. L.ondon. 

Rck.K K. M.D. 19(75. Brvo/oa ol the Antarctic, 
Biogeographv and ecologs in Antarctica. 
Monogra|)hiae Biologic ae. X\7 491-413. 

Ross, R.P.J. 1979. Permian Ectoproctsin Space and 
Time.: 259-276. In: J. Gray and A.j. Boucot 
(Eds.) Historical Biogeographv, Plate 4 ectonics, 
and the Changing Environment. The Oregon 
State University Press. U.S.A. 

R^l AM), J.S. and D P. (a)Rnc>\. 1977. Some New 
Zealand and British species ol Hippothtm 
(Brvo/oa: (dieilostomata). j.R. Soc. N.Z. 7(1), 
17-49. 

SC’.HOI’F, T.J.M 1973. Ergonomics of 
Polymorphism: Its relation to the colonv as the 
unit ol Natural Selection in species of the 
phylum Ectoprcxta. :247-294. In: Boardman. 
R.S., Cheetham, A.H. and VV.A. Jr. Oliver (Eds.) 
“Animal Colonies”. Dowclen, Hutchinson and 
Ross Inc. Stroudsburg, Pennsylvania. U.S.A. 
693 pp. 

SciioPF. T.J.M. 1977. I’atterns and Themes ol 
E\olution Among the Brvo/oa. In: A. llallam 
(Ed.) “Patterns ol E\olution”. (ihaj)tei 
6:159-297. Elseviei Scientific Publishing 
(5>mpanv, Amsterdam. 

1979. The Role of Biogeographic 

Provinces in regulating Marine Faunal diversity 
through C»eol()gic Time. :449-457. In: C»ray, j. v 
A.J. Boucot (Eds.) Historical Biogeography. 
Plate Tectonics and the Changing Environment. 
Oregon State University Press. U.S.A. 

Fisher, J.B. and C.A.F. Smii ti HI. 1978. 

Is the Marine Latitudinal Diversity C»raclient 
Merelv Another Example of the Species Area 
Curve? :365-386. In Battaglia, B. and J.A. 
Beardmore (Eds.) “Marine Organisms: 
Genetics, Ecology and Evolution”. Plenum 
Press. New York. 767 pp. 

SllU'tl, M. 1979. Distribution and cliversitv ol 
asteroids in Atlantic abyssal Basins. Saisia 
64(1-2): 85-91. 

Sll.LN, L. 1941. Cheilostomata Anasca (Brvo/oa) 
collected bv Prof. Dr. Sixten Bock’s Ex|)edition 
to )aj>an and the Bonin Islands 1914. Ark. Zool. 
XXXIIIA, 12, 1-139, pis. 1-9. 

1942. Origin and development ol the 

(Tieilo-Ctenostomatous stem ol Bryo/oa. Zool. 
Bidr. Uppsala, XXII, U59. 

1954. Brvozoa and Entoj>rocta. Report 

I mm Prol . T. (uslen's Expedition to Australia in 


38 


195 1 -1952. Acta Univ. Lund. N.F. aclv. 2, 17, 
MI, 2 plj.. 

Soi i.t , J.I). 19(LL Results ol the Pm itan-Anieric.m 
Museum ol Natural History E\})edition to 
Western Mexico. 18. (N clostomata, 
(>len<)stom.ita (Lctoprocta), and Lntoprocta ol 
the (iuir ol C.alilorni<i. Am. Mus. No\itates, 
(2H4):l-84. 

tuul |.l). Sol i K. 1975. Moi pholog\ and 

Speciation ol Hawaiian and Eastern P.iciric 
Smittinidae (Hr\o/oa, Ectoprocta). Bulletin ol 
the .American Museum ol Natui.il HisioiN 
152(r>):5(i9-440. 

and 1979. Marine 

Zoogeography and Evolution ol Bryozoa in the 
Southern Hemisphere. Proc. Inti. Symj). Mar. 
Biogeogr. Evol. S. Hemisph. N.Z. DSIR Inform. 
Ser. 137, 1:317-336. 

Stach. L.W. 1936. Correlation of Zoarial form 
with Habitat. J. Geol. 44(1): 60-65. 

1938. The Apj)lication ol the Brvo/«>a in 

(iainozoic Stratigraph\ . Rept. Austr. N- N.Z. 
Assoc. Ad\. Sci. (Auckland), 80-3. 

rHOR\Fl.\, L.R. 1924. Poly/oa. Sci. Rept. 
.Australasian .Antarctic E.\j)ed. 1911-1914 (C). 
VI, 6, 1-23. 

Vtv'iAM, C.A. 1969. Die Brvozoen (Ento und 
Ectoprocta) des c hilenisc hen Litor.ils. 
Inaugural-Dissei tation zur Erlangung des 
Doktorgrades clei naturwissensc h.iltlic hen 


Eakultat der |ustus Liebig-Universilat (nessen, 
207 pp. 

1977. Briozoos del Litoral Chileno. Las 

especies del genero Hippothoa (Ascophora). 
Medio Ambiente 2(2), 38-52. 

W A I LRS, A.W. 1881. On fossil chilostom.ilous 
Brvo/oa from South-west Victoria, Australia. 
Quart. J. geol. Soc. Lond. XXXVll, 309-47, pis. 
14-18. 

1887a. On Tertiar\ chilostomatous 

Brvo/oa from New Zealand. Quart. J. geol. Soc. 
Lond. XLllL 40-72, pis. 6-8. 

1887b. Brvo/oa Irom New South Wales, 

North .Australia, etc., 11. Ann. Mag. nat. Hist. 
(5)20, 181-203, pis. 5, 6. 

1888. SuppiementaiA report on the 

polvzoa collectccl bv H.M.S. "Cdiallenger” 
during the vears 1873-1876. Rej). Sci. Res. Vo\. 
('hallenger Zool. 31(79), 1-41. 

1889. Brvozoa trom New South Wales, 

IV. Ann. Mag. nat. Hist. (6)4, 1-24, jds. 1-3. 

1904. Bryozoa. Exped. Antarc. Beige, 

114 pp. Res. Voy. S.Y. Bdgica 1897-1899. De 
Cfomery, Rapp. Sci. Zool. 

1905. Bryozoa from near Cape Horn. J. 

Linn. Soc. London Zool. 29, 230-251. 

1906. Bryozoa from (diatham Island and 

d’Lbville Island, New Zealand, collected bv 
Prolessor H. Schauinsland. Ann. Mag. nat. 1 list. 
(7)17, 12-23, pi. 1. 


39 



Ftgs. y. 2: Smitlnui iiudulimargo sp. n.. Fig. I : Maluie nvicelled zoet ia. Ftg. 2: oral aperliiies at the growing end. Fig. 3: 
Fenrstrulnia minostoma sp. n., ancestriila and first zooid. Fig. 7 AKuhnopusut oieolnta sp. n. Fig. 5; Cribialarta labiudnitata sp. n. 
Figs. 6. 7; Paiasmittiua pioximopiuducta sp. n. Fig. 8: Minopuifllo airolala sp. n. 
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/wt[. 9; i''ene\(r}ihna tnintnloma sp. n. mature zooids. Hi Rt’U'vn^uht zon nihfrtn sp. ii. A/ifs. U , H SnitKinn jnuiia’hnfu' sp. 
n. i I: New zooicis at the growing end; /9. inaluie /ooicls. I'/u;. 12: S< hizojun ciln maulnut sp. ti. 1 >; Smidina 
voluim((f sp. n. 
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16 



/ 5, 76, 17: (^t liana hiundn sp. ii. Fi^. IS: Anhopara j)au(inyj>ton;\t(i sp. n. FtjX. l^): Fli\l<a trllfi ptohlniiala a sp. ii, Fi^\. 20, 
27; Stfnllnia fnigana \p. a. Fig. 22: Aplounna gynworystaa sp. n, 
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I'lg 23: Escharoides molinai sp. n. Figs. 24, 25, 26, 27; Spiropornia retepordlijormis sp. n. Fig. 24: 1 1 oiiuil /oiii i<il \ ieu . t ig. 2 5 
dorsal zoarial view. Fig. 26: troiUal and dt)rsal \iews ol ^mwinjj tip. Fig. 27: transverse set lion ol a brancli showinj^ lliue 
kenozooidal layers. Figs. 28, 29. Opaeophora brown i sjj. n. 
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32 



)0, ^ I : Dcsmcpiagioccia incgulans sp. n. Fig. 30: huge broken goinjzooiti. Fig. 3 /. I wo snul! go!io/ooicls. Fig\. 32, 33: 
I uhuhpora pioU'iai sp. n.. Fig. 32: ovicelled 7o;n inm. Fig. 33 • a gonozooid on a widening kibe. Fig\. >-/. j 5. Tuhii/ipoia (ubolatu 
sp. n. 
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/■,«. 56; Fun,d,l>ora umsaUnrmsts sp. n. Fifr. 17: r,ihnl,l>"i» li.tmmininl,, sp. u. / 5.V. 5<A Cu.m Imivwlr, sp. ,i. 
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